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The Biologic Approach to Aging Processes 


Presidential Address at the First Annual Scientific Meeting of the 
Gerontological Society, Inc, New York, January 9, 1948 


JOSEPH C. AUB 


Dr. AUB ANALYZES WAYS OF STIMULATING 
BIOLOGIC WORK ON THE PROBLEM OF DELAY- 
ING THE AGING PROCESS BY INCREASING THE 
YEARS OF BOTH PHYSICAL AND PSYCHOLOGIC 
VIGOR, ENUMERATES FIVE WAYS OF INCREAS- 
ING FACILITIES FOR RESEARCH, AND DIS- 
CUSSES PROGRESS IN RESEARCH IN THE DE- 
GENERATIVE DISEASES. 


. Monag Society had as its original nucleus a 

small Club for Research on Ageing which 
has met for many years — the American 
branch of an international society founded 
by Korenchevsky in England. The Amer- 
ican Club and the formation of this Society 
has been fostered by the Josiah Macy, Jr. 
Foundation, and both Dr. Lawrence Frank 
and Dr. Frank Fremont-Smith deserve our 
great gratitude for their continued interest 
and enthusiasm. This first meeting of the 
larger American Gerontological Society gives 
indication of the many facets of the subject 
and it includes some representatives of the 
many groups with different disciplines which 
are beginning to busy themselves with the 
problems of aging. I would expect the So- 
ciety to grow and prosper. If the impor- 
tance of the subject is any index of the suc- 
cess of a scientific society, this group should 
eventually develop into a federation of so- 
cieties, for aging is one of our largest socio- 
logic, economic, psychologic, and medical 
problems. 


President A. Lawrence Lowell of Harvard 
University once jokingly said that the dura- 
tion of training in medicine grew longer and 
retirement came progressively earlier and he 
wondered when the two lines would cross. 
A large section of our population has ac- 
quired experience and ability to handle sub- 
jects and people, and some have acquired 
wisdom. In a relatively short time some- 
thing happens to their physiologic reactions, 
wise judgment acquired through the years 
is impaired, their value to society deterior- 
ates. To delay these changes is one of the 
interests of the members of this Society and 
it is an important interest to everyone. 

In parts of India they formerly threw old 
people over a cliff. We keep them, but we 
do not cherish them. They represent an 
economic burden. Unable to find work and 
set in their ways, limited in their physical 
activities, they find their horizon narrows, 
and their opinions are disregarded. This 
produces a vicious circle which accentuates 
the characteristics which we recognize as 
aging. Ralph Barton Perry pleaded beauti- 
fully for an age movement—to make old 
age respectable and respected instead of 
having the next generation consider it a bur- 
den which they must carry. Little has been 
done to make old age comfortable to the 
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aging and valuable to themselves and to 
others. Only the occasional individual who 
retains a youthful elastic viewpoint and 
judgment maintains intellectual equality 


with the next generation and so manages the 
period of advancing years successfully. Sci- 
entific endeavor has prolonged life without 


prolonging its effective period, and so we 
are now faced with the baffling issue of pro- 
longed senescence which needs solution. 
The medical problem is a serious one, for 
the wards of every general hospital are 
filled with old people for whom doctors can 
do little beyond making a diagnosis. These 
diseases are not always seen at a regular 
chronologic age for there is a great varia- 
tion in individuals. They occur in young 
people who crystallize into the inelastic re- 
actions we call aging. Although this vari- 
ability suggests that the process can be 
influenced, there is little that can now be 
done to prevent or slow the process, for the 
metabolic reactions are not understood and 
the méchanisms are not controllable. Nor 
is the process always generalized or wide- 
spread. It is seen in one organ or another, 
in the brain of an otherwise vigorous indi- 
vidual, or in blood vessels, kidneys, or 
joints. Certainly one of the most important 
of these alterations is in the mind, which 
begins to show changes early. This cannot 


all be due to the buffeting of life—its char- 
acteristics are not too different from the in- 
elasticity of muscle and joints. 

Should the investigation of this problem 
of aging be undertaken by medical science? 
Whether it is desirable to further prolong 
the average duration of life is a complex 
question. The answer involves economic 
problems such as the amount of available 
food as well as innumerable sociologic prob- 
lems which make the answers controversial. 
I will leave discussion of such sociologic and 
psychologic problems to other speakers on 
this program. 

Prolonging the life of the aged is one 
thing, but delaying old age is quite a dif- 
ferent matter. There can be little question 
about the desirability of delaying the aging 
process by increasing the years of both phy- 
sical and psychologic vigor. This appears | 
to be the most important medical problem 
of the immediate future. 

How can one stimulate biologic work on § 
these different problems which baffle us? | 
The most productive approach is to under- § 
stand mechanisms of production, and so 
possibly control and prevent them. 

1. The first essential is to stimulate in- 
terest among medical investigators. This 
requires facilities to work on slowly develop- 
ing diseases. It also requires a certain de- 
gree of security for the workers so that 
promotions are not jeopardized by slow sci- 
entific returns. 

2. There is need to attract many younger 
men, well trained in the fundamental sci- 
ences, and give them opportunities for pro- 
longed study. The war showed that we need 
interdigitation of scientists, trained in dif- 
ferent disciplines, for many approaches are 
needed for solution of such complex prob- 
lems. It will not be easy to recruit young 
men. Men only seem to get interested as 
they themselves advance in years, but if they 
realize that good opportunities lie in these 
directions they can be enticed. 

3. Methods of producing these diseases 
in animals must be established. 

4. Old animals must be made available, 
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and this is a slow, expensive procedure. It 
would be wise to establish a central air-con- 
ditioned breeding station for this, with thor- 
oughbred rats and other animals fed an 
optimal and constant diet. Thus difference 
in animal strains and diet could be mini- 
mized and, at the same time, experiments on 
the influence of diet and heredity could be 
undertaken. Such old rats should be made 
available to approved investigators. 

5. Because senile animals are so hard to 
produce and are so fragile, tissues from such 
animals should be available to groups of 
laboratories. This has been done in the past 
by the Wistar Institute and by our next 
president, Clive C. McCay. Now much 
could be accomplished with immediate freez- 
ing of tissues and transportation in the 
frozen state. In this way tissue analysis and 
histologic study could be multiplied, al- 
though obviously the method could not be 
used for functional tests. 

Given such facilities, how can these geron- 
tologic problems be attacked? The study of 
cancer has progressed well and gives indica- 


tions of the course which can be followed in 


other diseases. Cancer has one great ad- 
vantage for a scientific approach, for there 
is a clear-cut delineation between these ani- 
mals which have cancer and those which do 
not, whereas most other diseases of a chronic 
nature are present in a more or less degree 
in many aging humans. 

This advantage has attracted investiga- 
tors to the study of cancer. Isolated work 
has been done throughout the last fifty years, 
and attention to the subject has developed 
remarkably in the last ten years. This cres- 
cendo has occurred because increased finan- 
cial support has produced laboratories which 
are dedicated to such work; furthermore, 
there is now some security for those work- 
ing in this field where previously there was 
none. The study of cancer is a baffling 
subject and produces results but slowly. 
Formerly it was hard to attract investigators 
because university promotions were largely 
dependent upon scientific results, which 
came so much more readily in other fields. 


It was, therefore, natural that the majority 
of workers was attracted by more immedi- 
ately productive fields. 

The most important factor in the cancer 
field is the fact that the groundwork has 
been laid, the tools for work are available. 
There are pure strain mice with varying in- 
cidence of spontaneous tumors, and many 
pure chemicals which produce tumors. Now 
there are methods, notably use of sex hor- 
mones, which inhibit and accelerate the 
growth of established tumors. As a result, 
tissues which are malignant in their growth 
and even precancerous lesions are readily 
available for all types of study. There is no 
dearth of approaches in the search for the 
cause of cancer. The disease involves the 
fundamental problem of cell division and, 
although this is proving complex and hard 
to analyze, at least the problem can be 
grappled with in an intelligent and purpose- 
ful manner. We are getting a dynamic con- 
ception of the disease and analyzing its 
characteristics. 

Progress in other diseases associated with 
the aging process is going to be very diffi- 
cult. At present they appear to be more in 
the descriptive phase of research, and much 
fundamental groping will be necessary to 
establish a satisfactory experimental ap- 
proach. This was the situation fifty years 
ago in regard to easier problems in the bio- 
logic sciences. The diseases are even hard 
to describe in their early stages or in their 
prolonged course. 

Various groups in this country are mak- 
ing progress in delineating arthritis, yet the 
gradual changes which occur are hard to 
understand. The joints of many patients 
are readily available for study. The need to 
establish the disease in animals is therefore 
not so urgent, but still desirable. This dis- 
ease, which is probably now considered as a 
disease of connective tissue, deals with body 
cells long neglected by scientists and yet 
obviously of fundamental importance in the 
aging process. The study of elastic tissue, 
ground substance, fibroblastic regeneration 
—all such fundamental problems have be- 
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come important—but they refer also to the 
whole aging population and to many dis- 
eases other than arthritis. 

I have just returned from a skiing expe- 
dition, where I was fascinated at the im- 
provement of performance among our chil- 
dren and the deterioration which has de- 
veloped among their parents. The change 
starts relatively early in life and appears to 
be in slowing down of muscular reaction and 
the lack of coordination—there was less 
spring in the body. Everyone has some dif- 
ferent theory to explain this, and the vari- 
ation in answers shows a complexity of fac- 
tors, many of which warrant investigation. 

The vascular system is deeply involved in 
the inelasticity so characteristic of aging. 
Emphasis is needed on reactions occurring in 
the peripheral vascular system while most 
attention remains directed at the heart. The 
system is too deep-seated for a profound ap- 
proach in man, and this is particularly true 
of arteriosclerotic changes. These diseases 
need animals for systematic investigations, 
animals with short life span and with char- 
acteristic vascular deteriorations. The meth- 
ods for producing such changes have not 
been adequately established. Then the ap- 
proach should not be limited to physiologic 
reactions. It requires a fundamental attack 
on the chemistry and metabolism of lipoids, 
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and a study of enzymes, ground substance, 
and the subtle changes which occur in intra- 
cellular metabolism. 

Is it wise to spend so much effort on 
questions where we lack the knowledge 
necessary for the fundamental solution of 


the problems? It seems eminently wise to J 


me since the by-products of the search will 
also yield much to our knowledge of normal 


growth and of intermediary metabolism. | 


Both of these are fundamental problems, 
important in all the prolonged diseases of 
advancing years. The by-products of this 
search will be wide-spread in their useful- 
ness even though reaching the primary ob- 


jective will probably be long delayed. This 9 


point of view is being accepted now, and we § 


are beginning to see increased efforts to ® 


solve these medical problems. 
This first meeting of the enlarged Geron- 
tological Society then occurs at the propi- 


tious time of the start of a concerted drive | 


to solve problems which sooner or later in- 
terest everyone. 


No other scientific field } 
that I know of has an equally universal ap- § 


cee 


peal. And so I expect that this is the first of a § 


long series of successful meetings. 


From the Medical Laboratories of the Collis P. 


Huntington Memorial Hospital of Harvard Univer- § 


city, at the Massachusetts General Hospital, Bos- 
ton, Massachusetts. 
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Senility and Intestinal Flora 


A Reexamination of Metchnikoff's Hypothesis 


S. ORLA-JENSEN, ERIK OLSEN, AND TORBEN GEILL 


IN ORDER TO INVESTIGATE THE DIFFERENCES 
WHICH MAY EXIST BETWEEN THE FLORA OF 
THE FECES OF YOUNGER PERSONS IN THEIR 
PRIME AND THOSE OF OLD PEOPLE AND TO 
DETERMINE WHETHER SUCH DIFFERENCES 
COULD BE DEMONSTRATED BETWEEN THE 
FECES OF HEALTHY AND OF SENILE OLD PEO- 
PLE, Drs. ORLA-JENSEN, OLSEN, AND GEILL 
CONDUCTED EXPERIMENTS WITH THE OLD 
PEOPLE OF Dr GAMLES By AND THE YOUNG 
LABORATORY WORKERS AT THE INSTITUTION. 
THEY CAME TO THE CONCLUSION THAT IT IS 
NOT THE UNDESIRABLE FLORA FOUND IN THE 
AGED WHICH CAUSES IMPAIRED DIGESTION, 
BUT RATHER THE IMPAIRED DIGESTION 
WHICH CAUSES THE UNDESIRABLE INTES- 
TINAL FLORA. 


M88 research in heredity has led to 
the conclusion that the attainment 
of old age is conditioned by heredity, and 
the factor is fortunately dominant. Thus if 
one parent reaches old age, the descendants 
may also reach it. But few persons live in 
circumstances so comfortable in all respects 
that they reach the maximum possible age. 
Life is in fact often shortened by disease, 
accident, worry of one kind or another, 
overwork, and even by irregular or immod- 
erate living. The most intensely vital peo- 
ple are particularly prone to the latter, and 
thus a leveling of age takes place. Never- 
theless, apparently weak people often sur- 
vive to old age. The Danish author, Car] 
Ewald, relates a story of an old postmaster, 
who, on being asked how he managed to 
keep so young, answered simply that from 
his youth he had always had a weak stomach 
and had been obliged to be very careful 
about eating and drinking. 


There is no doubt that the prolongation 
of human life which has actually taken place 
in modern times is due to the improvement 
of hygiene, personal not less than public. 
But this prolongation of life is not as great 
as the statistics show, because it depends 
mainly on the decrease in the death rate of 
babies, which has nothing to do with the 
age of adults, although both are influenced 

in very different degree—by milk hygiene. 
For bottle-fed children this is, of course, of 
decisive importance, but it is also of im- 
portance for adults, because, as we shall 
see later, they also ought to consume milk. 

In the seventies of the last century E. 
Baumann (1, 2, 3, 4, 5, 6) showed that 
putrefaction, very much like the putrefac- 
tion of the proteins outside the organism, 
can also take place in the human colon. By 
this process ptomaines and noxious aromatic 
substances (skatole, indole, cresols, phenols ) 
are formed. The latter are excreted in the 
urine combined mainly with sulphuric acid, 
so that the extent of the putrefactive proc- 
esses in the colon can be followed by anal- 
yses of the urine. Thus through this process 
a stream of pernicious substances flows 
constantly through the body and, therefore, 
a sensible mode of life is of importance. For 
instance, moderation in meat eating will 
limit the formation and excretion of these 
substances. 

At the end of last century it was already 
known that putrefactive bacteria are sus- 
ceptible to acid and thus that putrefactive 
processes can be suppressed by adding acid 
or sugar, which is turned into acid by fer- 
mentation. Use is made of the lactic acid 
fermentation to preserve vegetables (such 
as silage and sauerkraut) and to prevent the 
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putrefaction and ensure the ripening of 
green cheese, which consists mainly of pro- 
teins. It was therefore quite natural that 
the Russian zoologist, Metchnikoff (11, 12), 
proposed at the beginning of this century 
to suppress putrefaction in the colon by in- 
oculating it with powerful lactic acid 
bacteria. 

Metchnikoff thought that arteriosclerosis, 
causing senility and shortening the life of 
man, was linked with putrefaction in the 
colon. This thesis has never been proved or 
disproved, but it is now known that arteri- 
osclerosis can arise from many causes other 
than poisoning from the colon, e.g., acute 
infectious diseases or metabolic diseases 
such as diabetes. Metchnikoff regarded the 
colon as a noxious, sedimentary organ. Its 
only real function, like that of the urinary 
bladder, should be to ensure the excretion 
of residual products at convenient intervals. 
This arrangement, he thought, might be of 
great importance to animals when they had 
to run for hours to escape their pursuers, 


but for mankind it was normally unneces- 
sary. 
This opinion is, of course, quite wrong, j 
because without a colon food could not be 
utilized as completely as it is; no significant 
bacterial activity normally proceeds in the 
stomach and the small intestine. As a rule 
it takes two to three hours for the food to 
pass through the winding small intestine, 
which is about 7 metres long, while it re- 
mains for twelve to twenty-four hours in 
the colon, which is only 1 metre in length. 
Thus many rather indigestible substances 
which enzymes are incapable of managing 
are brought into solution by bacteria, and 
for the most part absorbed, together with 
the large amount of water present in the 
colon. 

When entering the colon, the food resi- 
dues are highly diluted, and it is here that 
they assume the semi-solid form character- 
istic of normal feces. It is true that the 


power of absorption of the colon is very 
small in comparison with that of the small 
intestine, but on the other hand the delay§ 


in the colon is so long that the products of 
fermentation, both nitrogenous and non- 
nitrogenous, the latter mainly ether-soluble 
lactic acid, are in fact absorbed. Neverthe- 
less, some of the calorific value of the nutri- 
ents is lost in the fermentation processes. 
In a pure lactic acid fermentation only one- 
third is lost; in fermentation by the coli-| 
form bacteria the loss is greater owing to 
the evolution of gas. Physiologically it is 
of great importance that the lactic acid 
formed is dextro-rotatory and not levo-rota- 
tory, since Parnas (20) has shown, as early 
as 1912, that the human organism is capable 
of utilizing only the former. Unfortunately 
the coliform bacteria of the colon mainly 
form levo-lactic acid. 

Intestinal putrefaction is, of course, more 
marked when evacuation is slow than when 
it is normal. The resulting harmful effect is, 
however, counteracted because absorption 
in the colon ceases almost entirely when the 
contents are dry. The organism has also 
an alternative method of defending - itsell 
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against poisoning. If putrefaction is active, 
much hydrogen sulphide is formed, and as 
the sulphides are highly purgative rapid 
evacuation is ensured. The constipating ef- 
fect of iron and bismuth salts is dependent 
on the fact that they render the sulphide 
insoluble. 

When Metchnikoff learned that centen- 
arians were especially numerous in Bulgaria 
and that Yoghourt is the national food, he 
very naturally suggested the inoculation of 
the intestine with this sour milk product. 
Metchnikoff, who was blessed more with 
intuition than with the patience of the true 
scientist, felt so sure about this that with- 
out further research he wrote two semi-pop- 
ular works on the subject. Both were trans- 
lated into many languages. One may still 
read with interest his philosophic reflections 
about how everything in this world would 
improve if people could grow old without 
suffering the infirmities of age. Among the 
experienced and seasoned old men, full of 
wisdom, it should not be difficult to find 
ideal judges and politicians to guide and rule 
the peoples. 

Fortified by these theories it was quite 
natural that Yoghourt should begin a tri- 
umphal march the world over. Not only 
was Yoghourt eaten as such, it was also 
sold in tablets said to contain Yoghourt 
bacteria. As a rule they contained only 
spores of putrefactive bacteria, since Yog- 
hourt bacteria do not easily tolerate drying. 
Many physicians were firm believers in 
Metchnikoff’s theories, and some went so 
far as to remove larger or smaller parts of 
the colon from patients suffering from in- 
digestion. 

As an excuse for Metchnikoff it can be 
said that when he conceived his great the- 
ory the time was not yet ripe for proving it. 
Like the science of the taxonomy of plants, 
the taxonomy of bacteria rested at that time 
on an essentially morphologic basis which, 
with bacteria, did not permit as accurate a 
classification as that which has become pos- 
sible by the use of physiologic methods. 
Many errors arose from the assumption 


that the bacteria excreted with the feces 
were identical with those taken in with the 
food, the only criterion being that they 
looked alike under the microscope. 

With regard to the lactic acid bacteria it 
is now known that widely different species 
exist and develop in different places. Vege- 
table substances, milk, saliva, and feces all 
contain specific lactic acid bacteria. Feces 
from herbivorous animals contain lactic acid 
bacteria entirely different from those found 
in feces from carnivorous animals. Most of 


the lactic acid bacteria of milk cannot thrive 


at all in our intestinal canal. Hence in the 
feces of people who daily consume sour 
milk or Yoghourt one rarely finds lactic 
acid bacteria differing from those found in 
people who do not consume these products. 

The predominant lactic acid bacteria in 
the feces of healthy persons are the so-called 
enterococci, two rod-shaped bacteria, Ther- 
mobacterium intestinale (formerly called 
Bacillus acidophilus), and the forked ana- 
erobic Bacterium bifidum which are found 
in large numbers. The latter, which was 
originally thought to be found only in the 
feces of babies, is in fact present in large 
numbers in the feces of adults and may 
sometimes constitute half of the bacterial 
population. It is therefore not surprising 
that the vaginal secretion in women is in- 
fected with Bact. bifidum and that in turn 
the child is infected from the moment of 
birth. 

If it is desired to establish lactic acid 
bacteria in the intestine it is useless to use 
Yoghourt bacteria. Only lactic acid bacteria 
natural to the intestine can be used. Orla- 
Jensen (15, 16) as early as 1912, suggested 
the use of Bact. bifidum, and Rettger (21) 
has introduced acidophilus milk in America 
with success and shown that it is effective 
in certain disturbances of the digestion. 

A condition for the establishment of lactic 
acid bacteria in the colon is that sugar be 
available. The ordinary sugars, however, 
are completely absorbed in the small intes- 
tine unless they are fed in such amounts 
that diarrhoea results. Diastaso and Schiller 
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(9, 10) were the first to point out that dex- 
trin and lactose are not absorbed in the 
small intestine. As they stated, this is be- 
cause of the lack of the appropriate hydro- 
lytic enzymes. Although infants possess 
lactase, this enzyme, as was found later, is 
not present in the adult. 

In addition to dextrin and lactose, plants 
undoubtedly contain other carbohydrates 
which are not absorbed in the small intes- 
tine and which may produce acid in the 
colon. Inulin is an example, but since it 
occurs only in the roots of Scorzonera, in 
Jerusalem artichokes, and in a more or less 
roasted form in coffee substitutes, it is of 
no practical significance. But that dextrin 
(or the dextrins) behave as described is an 
observation the full importance of which has 
never been sufficiently emphasized. 

Dextrin is formed by the digestion of 
starch, and human beings consume starch 
to a greater extent than any other carbohy- 
drate. It would simply be impossible to eat 
corresponding quantities of sugar without 
causing diarrhoea. Since starch is hydro- 
lyzed in stages, it becomes a slowly available 
source of sugar. The sugar first formed is 
absorbed before more appears and in this 
way we avoid too large a sugar concentra- 
tion in the small intestine, while the dextrin 
which is formed ensures a certain degree of 
acidity in the colon. This must explain why 
many people who drink very little milk 
nevertheless are in good health. What has 
been said is especially true of consumers of 
large quantities of beer since they acquire 
large amounts of dextrin in that beverage. 

To most people, however, milk is benefi- 
cial, not only because it is a general and 
easily digestible food, but because in adults 
the milk sugar is not absorbed in the small 
intestine but gets as far as the colon where 
it is more easily fermented by the lactic acid 
bacteria present than are dextrin and inulin. 
Milk may therefore be replaced not only by 
pure milk sugar but by whey or whey-cheese. 
The latter contains, besides the water solu- 
ble vitamins of the milk, some 60 per cent 
of milk sugar. 


All investigators have found that milk 
sugar may change the intestinal flora in the 
right direction. Thus Orla-Jensen and Win- 
ther (19), using a daily dose of 70 gm. of 
milk sugar (without inoculation), succeeded 
in changing the intestinal flora in several 
persons to such a degree that the lactic acid 
bacteria—especially Bact. bifidum—predom- 
inated. The number of the coliform and 
putrefactive bacteria fell to a minimum (1 
per cent of the total amount of bacteria). 
If it is desired to establish lactic acid bac- 
teria, those organisms characteristic of the 
intestine must be used in the form of milk 
culture and not as tablets without milk. 

In this way it is possible to cure certain 
intestinal diseases or disturbances of the 
digestion. Whether it is possible in the same 
way to prevent arteriosclerosis and senility 
and thus to prolong human life is an entire- 
ly different matter, and the idea now finds 
no general acceptance. One thing should be 
remembered in this connection, viz., that we 
have passed from the one-sided bacteriologic 


age in which Metchnikoff lived to an exag- J 
gerated vitamin and hormone age where, § 


instead of sterilized food, uncooked food 
is preferred.. Those who still believe in the 
possibility of prolonging life are of the 
opinion that the means must be the miracle- 
cure of vitamins and hormones. 


have proved rejuvenating. 

Nevertheless nobody will deny the possi- 
bility of an association between the intestinal 
flora and senility according to Metchni- 
koff’s idea. Shortly before the outbreak 
of the last war Orla-Jensen received a re- 
quest from Dr. Korenchevsky, Hon. Secre- 


tary of the British Society for Research on J 


Ageing, to explore the idea. There is a 
similar Society in Denmark and two of its 
members, Dr. Torben Geill, Physician-in- 
Chief of De Gamles By (a Social Settlement 
for the Aged in Copenhagen) and Dr. Erik 
Olsen, collaborated with Orla-Jensen in the 
present investigation. The present commu- 
nication represents a summary of this work, 
Senility and Intestinal Flora, which has been 
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published in detail with several tables in 
Det. Kongelige Danske Videnskabernes 
Selskab Biologiske Skrifter (17). 

As surgical procedures were out of the 
question in these investigations we had to 
confine ourselves to the study of the intes- 
tinal bacteria found in freshly excreted feces. 
This, to be sure, only represents the last 
part of the intestine, but it is the most in- 
teresting for our purpose because it is here 
that the putrefactive processes tend to take 
place. 

The bacteria of the feces can be divided 
into three main groups: the lactic acid bacte- 
ria already mentioned, the coliform bacteria, 
and the putrefactive bacteria. The coliform 
bacteria occupy an intermediate place be- 
tween the two other groups, since in sugar- 
containing media they form acid and thus, 
like the lactic acid bacteria, prevent putre- 
faction, while in sugar-free media they form 
indole and other putrefactive products. 
Therefore, given the correct nutriments 
the coliform bacteria are advantageous, al- 
though they deal less economically with the 
carbohydrates than the lactic acid bacteria. 
Very possibly they are quite indispensable 
because they form K-vitamin (18). 

The typical putrefactive bacteria are the 
ones which ought especially to be suppressed. 
Under the anaerobic conditions of the colon 
Clostridium welchii is the most numerous of 
these. As no putrefaction takes place in 
cheese as long as the pH is maintained under 
5.6, it apparently should not be difficult to 
avoid putrefaction. Nevertheless in the rec- 
tum and also in the last part of the colon 
putrefaction can. never be totally avoided. 
The pH of the feces is normally higher than 
6, often more than 7; and this is so even 
though large amounts of milk-sugar are in- 
gested. But of course, it is hot unimportant 
if putrefaction sets in at the beginning of 
the colon or only at the end of it. Samples 
of feces from the middle of the colon are 
only to be obtained in conditions of diar- 
thea, and in such cases the pH can fall 
even to 5.5. 

It has long been known that most of the 


bacteria observed are dead. They originate 
higher up ‘in the digestive tract and perish 
in the lower sections where, however, new 
bacteria develop. Many of the dead micro- 
organisms are autolyzed and digested, where- 
by the nutrients they have consumed are 
again utilized. As we know, these facts are 
of the greatest importance in ruminants. In 
this way it is made possible for them to 
utilize a small amount of ammonium salts 
because in the rumen these are transformed 
to bacterial protein, which is later digested. 

This phenomenon is also of importance 
for the vitamin supply, since, in the diges- 
tive apparatus, vitamin-forming bacteria 
develop which when digested may make the 
supply of particular vitamins unnecessary. 
For this reason cattle do not need to be sup- 
plied with vitamin B, and human adults may 
do without vitamin K from extraneous 
sources. 

Feces are extraordinarily rich in bacteria, 
which constitute 5 per cent of the volume. 
By direct counting under the microscope 
about 100,000,000,000 of bacteria per gram 
are normally found, of which some 5,000,- 
000,000 per gram are living. The numbers 
as well as the species of the bacteria found 
in feces vary greatly from day to day even 
in the same person, the diet having a pro- 
found influence. After some preliminary 
investigations we succeeded in finding two 
lactic acid bacteria which are characteristic 
for certain persons: Bacterium bifidum and 
Streptococcus salivarius. 

Bact. bifidum is always found in feces of 
certain persons and in considerable numbers 
whereas it seems lacking in the feces of 
others. We designate these persons as 
“bifidum-positive” and “bifidum-negative” 
respectively. 

If milk cultures of Bact. bifidum are 
given to bifidum-negative persons for a pro- 
tracted period this organism will usually 
thrive in their digestive canal, but it may 
fail to establish itself and if established may 
disappear completely if the administration 
of the cultures is discontinued. The ordinary 
salivary streptococcus, Str. salivarius, which 
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has not been demonstrated in feces before, 
is often found in the feces of old persons. 
In one case we found 20 millions per gram, 
a number which remained remarkably con- 
stant over a period of three to four years. 
It is therefore natural that in our bacterio- 
logic investigations of feces we have been 
especially interested in these two indicator- 
bacteria. A detailed description of the meth- 
od of investigation, including the technique 
employed for counting the bacteria in the 
stool, can be found in the original paper (17). 

The direct approach to the solution of the 
present problem would be nutritional studies 
with feces examination conducted on a larger 
group of individuals throughout the greater 
part of their lives, but this is, of course, 
not possible. There was therefore no alter- 
native but to evaluate on a statistical basis 
any differences which may exist between the 
flora of the feces of younger persons in their 
prime and of those of old people and to 
determine whether any differences could be 
demonstrated between the feces of healthy 
and senile old people. For the study of senile 
old people the inmates of De gamles By who 
all live under very nearly the same condi- 
tions, constituted an unusually suitable 
group. 


| 
e | 
Persons under observation 





Young (30 to 40 years) 0 


Old, nonsenile (above 70 years) 31 
Old, senile (above 70 years) | 35 





The younger persons were all laboratory 
workers 30 to 40 years of age. The older 
persons were all more than 70 years old and 
some were over 80. There were 31 senile 
and 32 nonsenile persons almost equally 
divided between men and women. Since 


calcification of the arteries does not always 
start in the brain, it would have been better 
if the classification had been made according 





100,000,000 
Str. salivarius 






to the degree of general arteriosclerosis, but 
such a classification is impossible to make 
with living persons. Gradually as the per- 
sons under observation died the degree of 
arteriosclerosis was determined by autopsy. 
The postmortem findings have not so far in- 
validated the method of classification used. 
This is not surprising, since most of the 
subjects of investigation had done manual 
work. In people of that kind, arteriosclero- 
sis nearly always starts in the brain, but 
experience has shown that in brain-workers 
it rarely begins in the brain, but in the re- 


gion of the heart (angina pectoris) or else- § 


where. 

In the following table the results are sum- 
marized. 

From this table it is perfectly clear that 
the intestinal flora of the aged and especially 
of old senile people is less advantageous than 
that of younger people. On the one hand 


there are far less bifidum-positive persons 


among the aged, and on the other there are 
many more with putrefactive bacteria in the 
intestinal canal than among the young ones. 


It may be objected that the number of § 


subjects under observation was. too small 
or that our research methods were not ac- 
curate enough. But the differences are too 
great to be cancelled out by any likely er- 


Percentage of persons having in their feces (per gram) more than 





| 1,000,000,000 | 100,000,000 100,000,000 
Bact. bifidum Clostridia 
57 | 100 | 0 
25 44 9 


7 9 | 48 


rors of method, and, moreover, our results 
were confirmed by the following investiga- 
tions which show that it is not the undesir- 
able flora of the aged which causes their 
impaired digestion, but rather the impaired 
digestion which causes the undesirable in- 
testinal flora. 

Achlorhydria, or failing production of 
hydrochloric acid in the stomach, is a typical 
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sociate the large number of Str. salivarius, 
which were frequently found in the feces of 
old people, with this phenomenon. An inves- 
tigation actually showed that persons in 
whom Str. salivarius was a prominent in- 
habitant of the intestine suffered from ach- 
lorhydria. They were also bifidum-negative. 

In the hydrochloric acid of the stomach 
nature has provided man and animals with 
a wonderful means of protection against the 
large numbers of bacteria in the food— 
bacteria which may be more or less harmful 
if not actually pathogenic. In the dysentery 
epidemic in Aarhus (Denmark) in 1943, it 
was mainly the aged who suffered, and in 
the repeated paradysentery epidemics in 
De Gamles By only the old people became 
ill, the staff, on the same diet, not being 
affected. 

It is undoubtedly a fact that the bacteria 
of the saliva, which normally live in a neutral 
medium, are rather sensitive to acid, for 
which reason they do not survive the passage 
through the stomach when acid production 
is normal. We have pursued this question 
further by studying the bacteria in the con- 
tents of the stomach after Ewald’s test meal, 
both in subjects with normal production of 
hydrochloric acid and in patients with ach- 
lorhydria. Since in the latter the contents 
of the stomach are emptied quite rapidly, 
samples were obtained after twenty minutes. 

Under these conditions the pH of the con- 
tents of the stomach was, in normal persons, 
usually less than 2, and only a few thousands 
of bacteria were found per 1 cc. (which is 
less than in cow’s milk obtained under 
hygienic conditions). If the samples of 
gastric contents were left standing for three 
hours at blood temperature, the number of 
bacteria fell to a few hundreds per 1 cc. ow- 
ing to the lethal action of the hydrochloric 
acid. 

The situation is different regarding the 
contents of the stomach of persons with 
achlorhydria, where the pH value is 5 or 
higher. In these samples millions of bacteria 
per 1 cc., mostly streptococci, e.g., Str. sal- 


sign of old age, and it seemed natural to as- 


hormone may also be impaired. According 
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ivarius, were found, and if the samples were 
left standing for three hours at blood tem- 
perature they multiplied rapidly. 

It follows, therefore, that the contents of 
the small intestine in normal persons are 
almost free from bacteria, while in persons 
with achlorhydria the contents are heavily 
infected inter alia with lactic acid bacteria, 
which convert most of the nonabsorbable 
sugars already in the small intestine into 
absorbable lactic acid. Thus no sugar 
reaches the colon. Without sugar Bact. 
bifidum is unable to multiply and form acid 
in the colon; hence people with achlorhydria 
are, as a rule, bifidum-negative. 

Another still more serious aspect is the 
inadequate digestion of the proteins in the 
absence of hydrochloric acid, not only in 
the stomach, but in the duodenum, since it 
is the acid in the contents which, with the 
aid of the hormone secretion, causes the 
flow of the pancreatic juice. 

Further, since old people do not chew 
their food properly, all conditions are pres- 
ent for active putrefactive processes in the 
colon, viz., insufficient formation of acid to- 
gether with considerable undigested protein. 
Such patients often suffer from evil-smelling 
diarrhcea. Now we understand fully why, 
as a rule, in the feces of the aged fewer 
Bact. bifidum and more putrefactive bac- 
teria are found than in younger, healthier 
people. 

Nevertheless it seems strange that many 
people with achlorhydria apparently suffer 
no ill effect from the absence of hydrochloric 
acid; others, however, are subject to per- 
nicious anemia. As Castle (8) demon- 
strated in 1929, the anti-pernicious anemia 
factor is formed in the stomach from a ther- 
molabile component (probably a hormone) 
and a thermostable component which orig- 
inates in the digestion of proteins and is 
deposited in the liver. Therefore, the in- 
complete digestion of the proteins by per- 
sons with achlorhydria may account for the 
lack of the anti-pernicious anemia factor, 
but in many cases the production of the 
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to Munk-Plum (14) the thermostable con- 
stituent may be tyrosine, and according to 
Meulengracht (13) the thermolabile sub- 
stance is formed in the pyloric section of 
the gastric mucous membrane. If this should 
be the site of inflammation the formation of 
the anti-pernicious anemia factor may be 
prevented. In pernicious anemia we have 
found, in two cases, an inflammation of the 
mucous membrane of the stomach so severe 
that the test meal returned as a thick slime 
and contained in both instances large num- 
bers of Staphylococcus aureus. In one case 
a pure culture of this organism (45 millions 
per cc. of slime) was found. 

In contrast to the enterococci, Bact. bifi- 
dum does not grow without sugar and acid 
formation, and it is therefore to be assumed 
that in persons whose feces contain large 
numbers of Bact. bifidum in the living state 
(as is usually the case when acid produc- 
tion of the stomach is normal) the contents 
of the colon will always be acid enough to 
check putrefaction. With a reasonable diet, 
one containing not too much meat, but with 
a sufficiency of dextrin-forming foods, and 
milk-sugar, e.g., bread and potatoes, and 
milk foods supplemented by the necessary 
vitamins, such persons will rarely suffer 
from excessive putrefactive processes in the 
colon. But the danger is increased as soon 
as hydrochloric acid production fails, and 
Metchnikoff’s theory of the prolongation of 
life by means of the diet rests thus on the 
avoidance of achlorhydria or its harmful 
consequences. 

It is known that the hydrochloric acid of 
the stomach is formed by certain cells in 
the upper part of the fundus. The acid is 
formed from sodium chloride by a biochem- 
ical process of which at present we know 
nothing at all. In healthy persons the acid 
is formed in large amounts, about 1.5 L. of 
0.1n hydrochloric acid daily. That is equal 
to 5.5 gm. of HCl. The liberated sodium 
residues are converted into carbonate or 
salts of organic acid which pass into the 
bile or the pancreatic juice and partly neu- 
tralize the contents of the stomach as they 
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reach the duodeum. In this way the ‘acid 
base equilibrium of the organism remains 
undisturbed. 

But such a disturbance is inevitable if one 
supplies persons suffering from achlorhydria 
with as much hydrochloric acid as is required 
to give pepsin (which as a rule they do not 
lack) its full activity. It is therefore en- 
tirely out of the question to supply these 
patients with hydrochloric acid in such 



















quantities. The problem is whether any- 
thing can be gained by the ingestion of 
smaller quantities of hydrochloric acid, and 
on this point opinions are divided. Many 
stomach specialists claim to have observed 
an improvement in their patients by giving 
them only 1/20 to 1/40 of the amount of 
hydrochloric acid produced in normal in- 
dividuals, and some of them even think that 
small quantities of hydrochloric acid acti- 


vate normal hydrochloric acid production in § 


the stomach. This can hardly be the case 
in old patients suffering from achlorhydria 


in whom the glands of the fundus are totally 


atrophied. 

It was natural for us to try to contribute 
to the solution of this question by bacteri- 
ologic means. We did this by investigating 
the feces of individuals with achlorhydria 
within our personal acquaintance who had 
for some time been taking hydrochloric acid? 
in small quantities at their chief meals andy 
by investigating their feces before and after? 
they had taken varying quantities of hydro- 
chloric acid. The hydrochloric acid was 
supplied in the form of betain-hydrochloride 
tablets. Each tablet releases 0.06 gm. of 
HCl. Thus with two tablets daily 0.12 gm. 
of HCl is released or 0.24 gm. with four 
tablets. 

The latter quantity may easily disturb the 











acid-base equilibrium of the organism, caus- 
ing a calcium deficiency in the blood. This 
was in fact the case with one woman, but 
the deficiency passed quickly when she re 
ceived tablets of calcium lactate in they 
mornings. The patient has now followed) 
this cure for a couple of years and while it) 
is true that it has not improved her achlor 
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hydria (the pH of the test meal was 7), her 
general condition is essentially better, her 
colon functions normally, and noxious diar- 
rhoea has ceased. Even though her feces 
still contain a large number of clostridia, 20 
per cent of the flora consists of Bact. bifi- 
dum and Str. salivarius is absent. 

This case has taught us not to give our 
patients betain-hydrochloride at main meals 
without prescribing calcium lactate tablets 
in the morning. At first we planned to give 
two tablets of betain-hydrochloride daily for 
three weeks followed by double the quan- 
tity for another three weeks. Our investi- 
gations are by no means complete, but we 
already have had encouraging results, of 
which the following are examples. 

The test meal withdrawn from two old 
men from De Gamles By showed pH values 
of 6.4 and 6.7 respectively. They both had 
numerous streptococci in the contents of the 
stomach and in the feces and both were bifi- 
dum-negative. The cure did not alter the 
numbers of streptococci, but after taking 
two betain-hydrochloride tablets daily for 
some time, they became bifidum-positive. 
One of these patients was also suffering 
from pernicious anemia. When the treat- 
ment was discontinued both became bifidum- 
negative again. 

No good result, however, can be expected 
without a reasonable diet containing soured 
milk and some extra milk sugar. Even with 
such a diet it is not always possible to es- 
tablish Bact. bifidum in the intestinal canal. 
We have not yet had the opportunity of 
observing whether under such conditions it 
can be established by adding milk cultures 
of the organism to the diet. 

Organic acids are often used instead of 
hydrochloric acid in the treatment of achlor- 
hydria. This medication has the advantage 
of not disturbing the acid-base equilibrium. 
In this connection it may be mentioned that 
in the feces of a man 66 years old who had 
for thirteen years taken 3.5 gm. of citric acid 
daily for his so-called achlorhydria, we found 
no less than 4,000,000,000 Bact. bifidum 
per gram of feces. We also found Str. sali- 


varius, but further examination proved that 
he was suffering only from hypochlorhydria, 
the pH in the test meal being 3.3. It is 
characteristic of the feces from patients 
with hypochlorhydria (and usually also for 
patients with achlorhydria, who receive 
hydrochloric acid) that both Bact. bifidum 
and Str. salivarius are present. 

It seems from these investigations that 
relatively small amounts of acid taken at 
the chief meals have a beneficial effect on 
the flora of the colon in achlorhydria. These 
small amounts of acid are obviously capable 
of checking propagation of bacteria in the 
stomach and in the small intestine so that 
sufficient sugar reaches the colon to permit 
Bact. bifidum to grow. 

It is possible that similar results can be 
achieved by eating plenty of acid fruits 
(including pickled cucumber) with meals 
and drinking acid drinks like wine or sour 
milk products. Milk in any form is bene- 
ficial owing to its content of milk sugar, but 
sour milk is more easily digested than sweet 
milk, and this is especially true of people 
with achlorhydria. Since Yoghourt is one 
of the most acid of sour milk products, 
Metchnikoff may have been justified to 
some extent in recommending it, but for 
reasons other than those he gave, because 
the bacteria contained in milk products do 
not thrive well in the human colon. Because 
of the great buffer action of the milk, how- 
ever, one can hardly recommend sour milk 
products as a source of acid for patients 
with achlorhydria; hydrochloric and citric 
acid are more suited for the purpose. But 
milk products are of much benefit as a 
source of milk sugar and as a vehicle for 
bacteria. For the last purpose cultures of 
Bact. bifidum or of Tbm. intestinale are 
most suitable. They are not to be taken at 
the chief meals of the day but on an empty 
stomach together with calcium lactate tab- 
lets, if the latter are used. 

That sour milk products also possess good 
properties other than those mentioned in the 
foregoing is apparent from the fact that, 
according to Brun and Nielsen (7), they 
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favorably influence hyperchromic anemia 

which, in contrast to pernicious anemia, is 

not accompanied nor caused by achlorhy- 

dria and is not cured by liver preparations. 
SUMMARY 

1. Since Yoghourt bacteria grow but poor- 
ly in the animal and human colon, they are 
not suited for the purpose of suppressing 
the putrefactive processes arising in the 
colon. 

2. Yoghourt can, however, like other sour 
milk products, be of benefit, owing to its 
contents of milk sugar and lactic acid. 

3. If the colon in certain diseases is in 
need of a change of its bacterial flora, this 
change should be produced by means of 
milk cultures of the lactic acid bacteria 
characteristic of the normal colon, viz., 
Bact. bifidum and Tbm. intestinale. 

4. Normally these bacteria (especially 
the former) are present in ample amounts 
in the human colon. If they do not develop 
and form acid it is because insufficient sugar 
is provided with the food. 

5. The only sugars ordinarily occurring 
in the food which are not absorbed in the 
small intestine and thus reach the colon are 
dextrin and milk sugar. Hence it is impor- 
tant that the food contain ample amounts 
of dextrin or dextrin-forming substances, 
like starch and milk-sugar-containing sub- 
stances like milk. 

6. Moreover, in order to avoid putrefac- 
tion in the colon, the food must not be too 
rich in protein. However, the proteins in 
milk do not putrefy as easily as those in 
meat (including meat or fish). 

7. Some putrefaction in the last part of 
the colon and in the rectum cannot be 
avoided, but with a sensible diet there is 
extremely slight danger of the putrefactive 
processes in the colon gaining the upper 
hand, so long as the hydrochloric acid pro- 
duction of the stomach is at its full height. 

8. This arrangement by which most of 
the harmful bacteria in the food are destroyed 
is frequently apt to fail with advancing age. 
For this reason, feces from old people shows 
on the average more putrefactive bacteria 
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and less Bact. bifidum than feces from 
young and healthy people. When the acid 
production fails, there is also a greater 
chance for the salivary streptococci, Str. 
salivarius, to pass unscathed through the 
stomach. If individuals are classified accord- 
ing to the strength of their hydrochloric } 
acid production, the flora of their colon (or 
feces) may be characterized as follows: 

Persons with pH in a test meal lying be- 
tween 1.6 and 2 have normochlorhydria and 
numerous Bact. bifidum in feces. 

Persons with pH in a test meal lying be- 
tween 2 and 5 have hypochlorhydria and a 
large number of both Bact. bifidum and Str. 
salivarius in feces. 

Persons with pH in a test meal lying be- § 
tween 5 and 7 have achlorhydria and af 
large number of Str. salivarius in feces. 

9. The reason that the putrefactive proc- 
esses in the colon increase when the hydro- 
chloric acid production in the stomach di- 
minishes is not only to be found in the | 
poorer digestion of the proteins, but also in | 
the circumstances that the food, instead of Ee 
being almost sterile when it leaves the stom- | 
ach, is so filled with bacteria that the sugar §f 
from which acid is normally produced inf 
the colon already is fermented in the small § 
intestine. 

10. The last mentioned condition seems § 
to be improved if only a little hydrochloric = 
acid or citric acid is consumed at the chief 7 
meals. At the same time, in the morning, ® 
one should take about ™% liter of some sour 
milk product (buttermilk, sour milk, or 
Yoghourt), preferably with the addition of 
a little extra milk sugar. In certain cases, 
milk cultures of Tbm. intestinale or Bact. | 
bifidum are to be preferred. 
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at Various Ages 


SVEN ANCHER KVORNING AND ESBEN KIRK 


. IN ORDER TO DETERMINE IF THERE WERE A 
CHANGE IN THE SILICA CONCENTRATION OF 
SERUM WITH AGE, Dr. KvoRNING AND Dr. 
KIRK MADE ANALYSES OF THE SERUM OF 
54 INDIVIDUALS BETWEEN THE AGES OF 20 
AND 87 YEARS AND CONCLUDED THAT 
NEITHER AGE NOR SEX INFLUENCES THE 
CONCENTRATION. 


N SPITE of the fact that micromethods for 

quantitative determination of silica in or- 
ganic material have been available for twen- 
ty years, no data have been reported in the 
literature concerning the silica content of 
human blood in individuals of various ages. 
The results of analyses of protein-free fil- 
trates of whole blood from five normal sub- 
jects have been reported by King and Dolan 
(2), who found an average silica (Si O.) 
concentration of 0.80 mg. per cent. In a later 
publication (1) King reports lower values, 
however, the silica concentration in a short 
series of analyses ranging from 0.30 to 0.63 
mg. per cent. These latter samples were 
preserved in cellophane tubes previous to 
the silica assay, a fact which may explain 
the lower silica values found. Kraut and 
Weber (3), using a somewhat different 
technique, in 1942 published the results of 
analyses of 22 samples of human blood and 
found an average silica concentration of 
0.55 mg. per cent; the standard deviation 
calculated from their data is 0.30 mg. per 
cent. Analyses performed with a modern 
technique on ashed serum have not yet been 
reported. 

The purpose of the present investigation 
was to provide a fairly large number of 
silica determinations for evaluation of the 
effect of age on the serum silica level. 


The Serum Silica Concentration 

























TECHNIQUE 


The blood samples were collected without 
an anticoagulant and stored. in lusteroid 
tubes. The analytical method employed was 
essentially that given by King (1, 1939) 
for silica analyses of tissues, using the yel- § 
low molybdic acid color reaction. A few § 
modifications were, however, introduced for 
further accuracy and reliability. Thus com- § 
plete ashing of the samples was carried out ; 
before the addition of sodium carbonate as 
it was found that a homogeneous melt was 
obtained more easily in this way. In order | 
to minimize contamination with silica the 
strongly alkaline solution of the melt was 
not allowed to come into contact with glass ~ 
but was transferred directly from the plati- @ 1 
num crucible to a stoppered cylinder which 7 
contained a measured amount of 10 normal §) Plé 





ee 





sulfuric acid. approximately neutralizing the ib fir 
amount of sodium carbonate present in the F 5" 
> wit 


melt. The final adjustment to a reaction | 
slightly acid to Congo paper was obtained F 
by addition to the sample of 1 normal sul- & ‘ 
furic acid drop by drop. During this addi- 
tion the reaction of the solution was tested 7 
against a strip of Congo paper in order to § 
avoid the introduction of soluble indicators. 
The precipitation of phosphates was carried r 
out by ferric acetate as described by King; § 
the alkaline sodium acetate solution was f 
prepared, however, each time immediately 7 
before use from weighed samples of pow- § 
dered sodium acetate and sodium hydroxide F ™° 
pellets obtained from the center of a newly F ” 
opened bottle. bi 
From the description of the method given 
by King it appears that the precipitation 
with ferric acetate is occasionally incom- § 


















SERUM SILICA IN AGE 
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he plati- 
ar which | 
) normal iy plete. This fact, which we were able to con- 
zing the » firm in our preliminary analyses, is of the 
1t in the | greatest importance since phosphates react 
reaction | With the molybdic acid reagent producing a 
obtained | Color similar to that given by silica. In 
mal sul- © Order to avoid the interference of phosphate 
xis addi- | in the color development, oxalic acid in so- 
.s tested | lution was added after the molybdic acid 
order to @ reaction had taken place. 
dicators. @ +L his addition was introduced since it was 
; carried |) Shown by Tschopp and Tschopp (4, 1932) 
y King; | that oxalic acid forms a colorless compound 
ion was | With molybdic acid of greater affinity than 
ediately | the compound formed with phosphate but 
of pow- of less affinity than that of silica. Experi- 
ydroxide F ments performed by the authors with solu- 
a newly E tions of varying contents of sodium silicate, 
» sodium metaphosphate, and both confirmed 
a aived the finding that the addition of oxalic acid 
pitation before the molybdate totally prevented the 





incom- 





color formation with phosphate, but showed, 
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however, that such addition interfered with 
the complete color development with sili- 
cate. If, on the other hand, oxalic acid was 
added after the color development with 
molybdic acid had taken place, the oxalate 
no longer interfered with the color produced 
by silicate, but still completely prevented 
a development of color with phosphate. 

Although the treatment with oxalic acid 
as shown above completely prevents inter- 
ference of phosphate with the color develop- 
ment, the precipitation with ferric acetate 
was nevertheless maintained as this reagent 
serves to remove any iron present in the 
melt and renders the filtrates water clear. 
Clear filtrates are of special importance in 
analyses of minute amounts of silica by 
spectrophotometric procedures. 

For the color estimation a Coleman spec- 
trophotometer No. 14 was employed using 
a wave length of 390 wy. The analyses were 
made in duplicate using a 4 and an 8 ml. 
serum sample for each individual analysis. 
The average error of the method was 8.4 
per cent. 


EXPERIMENTAL 


Determinations of the silica content of 
serum were performed in 54 individuals, 23 
men and 31 women between the ages of 20 
and 87 years. The old individuals were in- 
mates of the St. Louis City Infirmary, while 
the young and middle-aged subjects were 
private volunteers. 

The results of the analyses are presented 
in table 1. The data show a mean silica 
concentration of serum of 0.79 mg. per cent, 
with a standard deviation of 0.26 mg. per 
cent. No difference was observed between 
the values obtained in the young individuals 
(20 to 40 years) and in the old subjects (60 
to 87 years), the average values for the two 
groups being 0.75 and 0.81 mg. per cent 
respectively. The average silica concentra- 
tion observed in the men was 0.78 mg. per 
cent and in the women 0.79 mg. per cent. 
The analytical results obtained in this study 
thus have failed to reveal any effect of age 
or sex on the serum silica content. 
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SUMMARY average silica content was 0.79 mz. per cent 
The concentration was not influenced by the 


An investigation was made of the serum age or sex of the individuals. 
silica concentration in 54 individuals be- 
tween 20 and 87 years of age, using a modi- 


From the Division of Gerontology, Washington 
, suliaggeh : : University School of Medicine, and the St. Louis 
ion of King’s colorimetric method. The ~ City Infirmary Hospital, St. Louis, Missouri. 


TABLE 1. THE SILICA CONCENTRATION OF SERUM IN INDIVIDUA ALS OF Va ARIOUS AGE ES 
























































4 Silica (Si 02) concentration | Silica (Si 02) concentration 

| | of serum | | of serum : 

No. | Sex | Age | (mg. per cent) No. | Sex Age | (mg. per cont) é 
1 | F. | 2 | 0.84 28 | M. | 66 | 0.93 . 
2|M. | 20 | 0.70 29 | M. | 67 0.71 » Ts 
>I ww | | 0.91 : ei 2 67 0.82 = AN. 
4 | F. 21 | 0.68 31 | F. | 68 | 1.85 101 
BS Ber 0.65 32 | F. | 69 0.72 Bou 
6 M. | 24 | 0.73 - oe ee 0.44 im 
rt. g, 24 | 0.90 34 | F. | 72 0.84 he 
8 M. */ 1.00 i oe 0.84 m OL 
9 | M. | 28-| 1.20 36 | F. 73 0.95 B co: 
10 | F. | 28 0.74 37 | F. | 73 0.69 Bow: 
11 | M. | 32 | 0.74 38 | M. | 74 1.01 . 
aiF | 3 | 0.39 39 | M. | 74 0.73 VIS 
13 | M. | 33 | 0.78 40 | M. | 75 | 0.57 | TH 
14 M. 33 - | 0.55 41 | M. 75 | 0.46 BBE’ 
wie. | we] 0.55 42 | F. | 75 | 1.14 = 
16 F. 35 0.75 43 M. 78 | 1.08 a 

17 M. 36 | 0.65 cas | F. 78 | 0.58 

18 F. 40 | 0.85 ee | FE 1 | 0.61 V 

19 | F. 42 1.18 46 | M. | 79 1.23 i 
20 | M. | 43 0.53 47 | F. 79 0.60 | be 
21 M. | 49 0.91 48 F. 80 1.05 | 
ai FF. | S 0.48 49 | F. | 80 1.00 es 
Sim | 2 0.69 50 | M. | 82 0.60 fe ane 
24 | M. | 60 | 1.06 51 F. 82 0.53 use 
25 | F. | 60 | 0.56 52 F. 84 0.78 ) lev 
26 | M. | 65 | 0.57 $3 F, 86 0.92 

27 | F. | 66 | 0.77 54. | F. | 87 0.47 é 
. RES sh een . a a 
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Some Factors Affecting Vocabulary Size 


In Later Maturity: Age, Education, and 


Length of Institutionalization 


CHARLOTTE FOX AND JAMES E. BIRREN 


THIS PAPER WAS PRESENTED AT THE FIRST 
ANNUAL SCIENTIFIC MEETING OF THE GERON- 


=) TOLOGICAL SOCIETY, INC. ON INVITATION OF 
© THE PROGRAM COMMITTEE 


AS A PART OF A 
SYMPOSIUM ON THE PSYCHOLOGIC AND SOCI- 
OLOGIC ASPECTS OF AGING. ‘TAKING INTO 
CONSIDERATION AGE, EDUCATION, LENGTH OF 
INSTITUTIONALIZATION, SEX, AUDITORY AND 


ue VISUAL DEFECTS, AND NATIVE LANGUAGE, 


THIS INVESTIGATION SHOWED NO RELATION 
BETWEEN VOCABULARY SIZE AND EITHER 
LENGTH OF INSTITUTIONALIZATION OR AGE. 


er ability is important both the- 


oretically and practically; theoretically 


©) because it is a mental ability showing a high 
# relationship to general total intelligence (23 ) 
» and practically because vocabulary has been 
© used as an indicator of maximal intellectual 
' level in deterioration tests. 


Investigations of vocabulary ability over 


© the life span include a number of works cov- 


ering the period of later maturity. Results 
range from vocabulary loss (1, 3, 19, 20) 
to vocabulary growth (5, 21) among older 
people; some investigators have reported no 
change (8, 11). 

Education has been used as a basis for 
equating groups for intellectual level (8, 20) 
in vocabulary studies. This has been thought 
possible because (a) educational status 


‘shows a moderate relation to intelligence 
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gal 

Bik 

ee 
it 


test score, with reported correlations rang- 


Ping from .44 to .66 (13, 14, 25, 26), and 
» (b) vocabulary is a mental ability which 
shows a high relationship (r == .81 to .85) 


0 total intelligence (13, 23, 25, 26). Re- 






ported correlations between education and 
vocabulary score in adults range from .48 
to .64 (8, 13, 20, 26). In only one of these 
studies (8) was the age range limited to an 
older group. 

The effect of length of residence in vari- 
ous kinds of institutions on mental abilities 
and more specifically on vocabulary size, 
has been studied with conflicting results (4, 
7, 18). Capps (4) studied vocabulary in 
deteriorated epileptics and found an impair- 
ment of word knowledge resulting from 
“mental deterioration,” the degree of which 
“was not significantly related to the dura- 
tion of the disease of epilepsy, but was sig- 
nificantly related to the length of time spent 
in the institution.” Cutts and Lane (7) 
gave the Wechsler-Bellevue Intelligence 
Test to two groups of mental defectives who 
had been institutionalized less than one year 
and more than seven years, respectively. 
They conclude that “mentally defective 
patients with long duration of hospitaliza- 
tion failed to develop verbal abilities to the 
same extent that short duration patients 
did.” The two groups of subjects had en- 
tered the hospital at different mean ages, 
which may have been a factor in producing 
these results. In addition, the differences 
were significant only on the arithmetic sub- 
test. The vocabulary test is not reported. 
Shakow (18, pp. 57, 71), in his work with 
schizophrenics, found almost no correlation 
between duration of hospitalization and 
either degree or speed of deterioration. 

The specific purposes of this study were 
to measure the vocabulary size of an older 
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population and to investigate effects of (a) 
age, (b) education, and (c) length of insti- 
tutionalization on vocabulary size. There is 
little mention in the literature of sex differ- 
ences in vocabulary size among adults; the 
possibility of sex differences in word knowl- 
edge at the upper age levels was therefore 
investigated. 

More information was desired about the 
two tests used; namely, the vocabulary list 
of the Wechsler-Bellevue Test of Adult In- 
telligence (25) and the Seashore-Eckerson 
English Recognition Vocabulary Test (16). 
The split-half reliability of each test and the 
intercorrelation of the two tests were deter- 
mined. Norms have been established for the 
Seashore-Eckerson test allowing an estimate 
of total vocabulary size from a test score. A 
high correlation might permit the use of the 
Seashore-Eckerson norms for the Wechsler 
test as well, giving an estimate of total num- 
ber of words known, not merely a relative 
score. 


EXPERIMENTAL METHODS 


Subject Selection. The subjects of this 
study were 216 residents of, or new admis- 
sions to, a city home for the aged indigent. 
They were white men and women whose 
native language was English and who had 
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been in the institution for less than 20 years. 
All subjects were ambulatory and most of 
them performed jobs of varying degrees of 
skill and responsibility in the hospital and | 


old people’s home. The major occupations 
of the subjects before they entered the home 7 
were predominantly in the unskilled, semi- 
skilled labor classifications, § 
There were few clerical and business work- § 


skilled, and 


ers and almost no professional persons. 


The general intellectual level of the sub- : 


jects may be gauged from Wechsler-Belle- 


vue intelligence test results for white men § 


aged 40 or older being admitted to the city J 


home over a period of a year, some of whom § 
were included in these vocabulary studies. § 
An analysis of the IQ ratings revealed that § 
the mean was at the lower limit of Wech- 
sler’s average intelligence classification. The § 
mean full scale Wechsler-Bellevue IQ for ¥ 
68 men was 91.9, with a range of 59 to 120.8 
The mean verbal scale IQ was 91.8, range F 


63 to 118. 

All white women residents whose native! 
language was English were tested. All white 
men whose native language was English 
were tested with the following exception: a 
sample of the 70 to 79 decade was chosen 


so that the educational level would approxi- 7 


mate that of the other age groups. ‘ 
Tests. The two vocabulary lists employed} 
were the 42-word vocabulary subtest of the 


Wechsler-Bellevue Test of Adult Intelli-§ 
gence (25) and a 50-word multiple choice® 


list of graded difficulty taken from the Eng-§ 
lish Recognition Vocabulary Test of Sea-F 


shore and Eckerson (16, 17). The 50 words 
used were items number 3, 6, 10, 13, 17, 20,5 
24, 27, 31, 34, 38, 41, 45, 48, 52, 55, 59, 62,8 


66, 69, 73, 76, 80, 83, 87, 90, 94, 97, 10L5 
104, 108, 111, 115, 118, 122, 125, 129, 1325 
136, 139, 143, 146, 150, 153, 157, 160, 164.8 
167, 168, 171. The words for each item® 
were lettered on 5 by 8 inch cards in order 
to minimize the effects of auditory and visf 
ual difficulties of the old people and to makef 





it easier for them to keep in mind the fively 


words involved in each multiple choice itenf 
of the Seashore-Eckerson test. 
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All subjects were interviewed and tested 
individually, requiring an average of about 
forty-five minutes each. Most subjects dis- 
played a passive acceptance of the testing 
situation, while some were enthusiastic and 
a few were overtly resistive. 

All 50 items of the abbreviated Seashore- 
Eckerson test were administered, and the 
list was scored with a correction for guess- 
ing; i.e., score — total number of words 
minus 1.33 x errors, as described by the 
originators of the test (17). The test was 
not scored unless the entire list was com- 
pleted. Words from the Wechsler list were 
presented in the usual manner until at least 
five consecutive items had been failed. Al- 
lowances, as suggested by Wechsler (25, p. 
186), were made for level of difficulty, 
which departed somewhat from the original 
word order. 

Analysis. In the selection of subjects for 
this study, the importance of sensory de- 
fects and foreign native language was ques- 
tioned. In order to investigate the effects of 
factors which could not be controlled by the 
partial correlation technique, tests of sig- 
nificance were applied to determine the im- 
portance of sensory defects and foreign 
language background. 

In order to determine the effect of sen- 
sory loss on measured vocabulary size in 
older persons, two groups were chosen from 
among the 216 subjects. The defect group 
consisted of 46 men and women who evi- 
denced visual and/or auditory defect at the 


time of testing. Degree of defect was not. 


taken into account in this analysis. The no- 
defect group consisted of 46 men and women 
without apparent sensory defects. The 
groups were matched for age and education. 
Comparison of scores was made on the Sea- 
shore-Eckerson test, since it makes greater 
demands on the vision and hearing of the 
examinee than does the Wechsler list, and 
would therefore be the more likely to show 
any differences between the defect and no- 
defect groups. The “t” test was, however, 
not significant at the 5 per cent level. The 
absence of defective hearing and/or vision 
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was not, therefore, made a criterion of se- 
lection for subjects in the vocabulary anal- 
ysis. The biserial correlation, which indi- 
cates the extent to which vocabulary size 
would correlate with sensory defect if the 
latter were a continuous variable, was 
—.24, 

The effects of foreign language back- 
ground were investigated by matching the 
age and education of 29 of the 216 subjects 
reported in this study with that of 29 resi- 
dents of the same institution who had a 
foreign native language. The Wechsler vo- 
cabulary scores were used in this analysis, 
since some foreign-language persons in these 
groups were not able to complete the Sea- 
shore-Eckerson list. There were 12 persons 
in the foreign group with only Wechsler 
scores, while only 6 English language per- 
sons of comparable education were unable 
to do the Seashore-Eckerson test. The “‘t” 
test showed a difference significant beyond 
the 1 per cent level in favor of the English 
language group. The foreign-language per- 
sons were therefore not included in the gen- 
eral analysis. 

The low vocabulary scores in the foreign 
group cannot be ascribed simply to recency 
of immigration. The mean number of years 
of residence in the United States was 49.1, 
with a range of 24 to 66 and a standard 
deviation of 10.3 years. The mean age at 
immigration was 22.0, with a range of 5 to 
34 and a standard deviation of 8.5 years. 
These figures are approximate, since they are 
based on the subjects’ reports of their age 
at immigration (2). There was a tendency 
for the older persons to have immigrated at 
an earlier age, as suggested by a correlation 
of —.57 + .13 between age at interview and 
age at immigration. 

Not only foreign birth, but also residence 
in a foreign community can result in below 
average English vocabulary size. Jones (12) 
administered the 1916 Binet vocabulary to 
562 school children in a foreign industrial 
community, most of whom had foreign-born 
parents. She found that of the mixed for- 
eign groups, only 8.5 per cent reached or 
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exceeded the expected norms for their ages, 
while 53:5 per cent of the American group 
in the same community attained the expected 
vocabulary norms. 

Differences in the vocabulary ability of 
the 216 men and women at the upper age 
levels were evaluated for statistical signifi- 
cance by the “t” test. This test was based 
on the formula for the standard error of the 
mean difference for matched groups; the 
basis of matching was educational level, 
which was found not to be significantly dif- 
ferent for men and women at any age dec- 
ade (P > 5 per cent). Test reliability and 
intercorrelations were determined by Pear- 
son product-moment correlations. 

The separate effects of age, education, 
and length of institutionalization on vocabu- 
lary size were studied by means of partial 
correlations (10, 22). This avoided restric- 
tion in the sample size which would be im- 
posed by matching techniques. 


RESULTS 


Sex Difference. Sex differences in vocabu- 
lary size were found to be minimal. The 
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“‘t”? test comparisons of vocabulary size of 
men and women showed a difference ap- 
proaching statistical significance (P 5 
per cent) at age 60 to 69 and no differences 
at the other ages. The mean education of 
men and women aged 60 to 69, though not 
significantly different, was a year higher for 
the men than for the women as may be seen 
from table 2.. When the 22 women were 
matched for education with 22 of the 60 to 
69 year old men, no vocabulary difference 
was found. In other words, the previous 
observed sex difference appeared to be one 
of education rather than word knowledge. 
In accordance with the general sex differ- 
ence findings, further analyses were made 
without regard for the sex of the subjects. 

Test Reliability. The reliability of both 
word lists was high, with split-half reliabil- 
ity of .89 corrected for length to .94 for the 
Wechsler and of .78 corrected to .88 for the 
Seashore-Eckerson. The latter coefficients 
compare favorably with the r of .71 cor- 
rected to .83 for the entire test as stated by 
Seashore and Eckerson (17). 


+ 
TABLE 1. LENGTH OF INSTITUTIONALIZATION, AGE, EDUCATION, AND VOCABULARY 


SCORE OF MEN AND 


WoMEN BY AGE GROUPS 


Vocabulary Tests 


| : 
| Wechsler- 


Seashore- 
Group Institutionalization Age Education Bellevue Eckerson 
Sex Age | N_ |Median| Range | Mean | SD |Mean| SD | Mean | SD | Mean SD 
Male 40-59 | 18 0.0 | 0-16 50.2 6.2.1 6S 3.2 18.6 6.2 16.4 12.2 
60-69 | 38 4.0 0-14 G38) 24 | 6.4 2.9 20.6 8.3 12.3 10.8 
70-79 59 40 | 0-17 74.0 sO | 338 2.8 18.3 7.6 14.3 10.8 
80-99 20 | 40 | 0-17 84.8 2.8 | 5.8 3.4 18.4 8.9 9.6 11.4 
| | 
Female 40-59 | 7 | 60 | 048 | S41 | 62 | 49 | 26 | 15.3 | 66 | 136 | 113 
| 60-69 | 22 | 3.5 0-15 654 ) $1] 54 2.4 15.9 8.0 | 13.1 12.1 
| 70-79 | 28 | 30 | O45 | 750 | 28 | 58 | 2.1 | 15.1 | 9.1 | 106 | 106 
| 80-99 | 24 2.0 0-9 84.1 | EB 6.5 3.2 19.0 8.1 14.5 10.2 
| 
Male and 40-59 | 25 | 00 | 0-18 mS: | GA |: SO) 13.1 17.6 6.5 5.6 12.0 
Female 60-69 | 60 | 4.0 0-15 65.7 | 2.8 | 6.1 2.8 18.8 8.4 11.4 
70-79 | +87 | 40 0-17 74.3 2.9 | 5.9 2.6 17.2 8.2 3 10.8 
80-99 | 44 | 3.0 | 0-17 | 844 3.2 | 62 | 3.3 | 18.7 | 85 2 11.0 
Total | 40-99 | 30 | O18 | 71.3 | 103 | 6.0 18.0 |. 82 | 140 | 11.3 
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Test Intercorrelation. An intercorrelation 
of .82 + .02 for the total group was found 
for the two word lists. The correlation be- 
comes .90 when corrected for attentuation. 

Vocabulary Size. The mean number of 
words correctly defined on the Wechsler list 
was 18.0 for the total group, corresponding 
to a weighted score of 8 on the Wechsler- 
Bellevue Test of Adult Intelligence. The 
mean vocabulary score of the 68 male ad- 
missions mentioned earlier was 17.1 words, 
which also corresponds to a weighted score 
of 8. Their mean full scale intelligence quo- 
tient was 91.9. The vocabulary weighted 
score and the IQ represent about equal pro- 
portions of one standard deviation below 
their respective means. They were .7 S.D. 
and .6 S.D., respectively, below the mean of 
the Wechsler standardization population 
composed of persons aged 20 to 34. There- 
fore, the vocabulary level of the entire group 
of 216 subjects probably does not indicate 
age decline but more likely reflects the ex- 
tent to which the intelligence of the older 
group is below the mean of the standardiza- 
tion population. 

The Seashore-Eckerson mean score of 
14.0 for the total group represents 27 errors 


© on the 50-word list used in this study, or 


93 errors on the entire list! of 173 words. 
This score falls within the first decile in the 
norms for total vocabulary size set up by 


» Seashore and Eckerson (17, p. 32) for col- 


lege undergraduates. The mean Seashore- 
Eckerson score of 14.0 for our group corre- 
sponds to a total basic vocabulary of 24,639 
words. A basic word is defined by Seashore 
and Eckerson (17, p. 15) as an item printed 
in heavy type and next to the margin in 
Funk and Wagnalls’ New Standard Dic- 
tionary of the English Language (9). Since 


| we have administered only the basic word 
§ list, it is not possible from the data avail- 
» able at present to estimate the size of the 
» total vocabulary, which includes rare words 
§ and derived terms as well as basic words, 
| for this group. It is, however, less than 






112,100 words, the figure given for the first 
decile of college undergraduates. This is 
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not surprising in view of the low educational 
status of the present group. 

Effects of Age, Education, and Length of 
Institutionalization. For this population of 
persons over 40 years old, there was no re- 
lation between vocabulary size and either 
length of institutionalization or age. There 
was a low positive correlation between vo- 
cabulary and years of education, i.e., .38 
and .34 (table 2). 


DIscuUSSION 


The lack of correlation observed between 
the Wechsler vocabulary list and age and a 
negative correlation of only —.12 between 
Seashore-Eckerson and age, tend to corrobo- 
rate the previous findings of Fox (8). The 
lower mean vocabulary level in the present 
study (14.0 words, S.D. 11.3, as compared 
with 30.2 words, S.D. 6.9 in the previous 
study by Fox) might be the result of fewer 
years of schooling in this group and also of 
differences in social and economic back- 
grounds. The latter effect has been pointed 
out by Schulman and Havighurst (15), who 
report a correlation of .46 between vocabu- 
lary size and socio-economic status among 
high school students. It should be noted that 
the number of cases is very small in some 
of the social class groups in that study. 
Cuff (6) found a correlation of .32 between 
social status and the number of words that 
grade school children could list in fifteen 
minutes. Thorndike and Gallup (24) ob- 
served also that there were “substantial dif- 
ferentials in verbal power between different 
economic groups.” 

The results of the present study demon- 
strate that residence in a charity institution 
for the aged is not associated with progres- 
sive constriction of vocabulary. This is in 
contrast to the notion that residents of such 
homes would forget words as a result of 
disuse in a situation where conversation 


serves mostly as a means of satisfying im- 
mediate needs. It must be kept in mind that 
general vocabulary, not technical or occu- 
pation-related terminology, was measured. 
Wechsler (25) found a correlation of .64 
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Pearson Product-Moment Correlations 


Vocabulary and Institutionalization 
Vocabulary and Age 

Vocabulary and Education 
Institutionalization and Age 
Institutionalization and Education 
Age and Education 


First Order Partial Correlations 


Vocabulary and Institutionalization with Age Held Constant 
Vocabulary and Education with Age Held Constant 
Institutionalization and Education with Age Held Constant 
Vocabulary and Age with Institutionalization Held Constant 
Vocabulary and Education with Institutionalization Held Constant 
Age and Education with Institutionalization Held Constant 


Second Order Partial Correlations 


Vocabulary and Institutionalization with Age and Education Held Constant 
Vocabulary and Age with Institutionalization and Education Held Constant 
Vocabulary and Education with Institutionalization and Age Held Constant 


between schooling and test score on the 
Wechsler-Bellevue, while Lewinski (13) 
found a .56 correlation for the same test. 
These investigators report r’s of .85 and 
.82, respectively, between vocabulary and 
full scale intelligence quotient. This sug- 
gests that the correlation between vocabu- 
lary and years of school attended would be 
somewhat less than .56. Our results show 
an r of .38 on the Wechsler and .34 on the 
Seashore-Eckerson when the effects of insti- 
tutionalization and age are held constant. 

The magnitude of these correlations does 
not support the simple use of educational 
level.as a rough means of equating groups 
for intellectual level. The correlation be- 
tween vocabulary and schooling might, how- 
ever, be higher in samples having a wider 
educational range. This method of equating 
groups has been used as a practicable and 
easily applied measure, but socio-economic 
status (6, 15) or occupation alone (25) 
may prove to be a more accurate means of 
matching. 

A vocabulary measure which can be 
translated into a statement of number of 
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TABLE 2. CORRELATIONS AMONG VOCABULARY, AGE, 


SDUCATION, AND LENGTH OF INSTITUTIONALIZATION 
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Wechsler Seashore 
01 — .06 
.02 —.11 
38 35 
.04 .04 
—.16 —.16 
01 01 
01 — .06 
38 35 
—.16 —.16 
.02 —.11 
38 .34 
.02 .02 
.08 .00 
01 —.12 
38 34 


| 
words known has more meaning than one 
which gives merely a test score applicable 
only to that particular test. It was desir- 
able, therefore, to establish the intercorre- 
lation between the two tests, since if it is 
of sufficient magnitude we may apply the 
Seashore-Eckerson norms to the Wechsler 
list as well. The latter is in wider use and 
can be taken more easily since it includes a 
greater proportion of easy items than does} 
the Seashore-Eckerson. It has been demon- 
strated (8) that on the latter test, signifi- 
cantly lower scores were earned by both old 
and middle-aged persons when the defini-| 
tion criterion of word knowledge employed 
by the Wechsler, rather than the recognition} 
criterion, was applied. The greater propor-| 
tion of difficult items in the Seashore-Ecker- 
son occurs because it is an unselected sam- 
ple of all basic English words (17). The} 
correlation of .82 is high enough to sugges! 
the use of the Seashore-Eckerson norms fo! 
total vocabulary size with the Wechsler list. 

Some of the standard deviations for the 
Seashore-Eckerson test are larger than the 
corresponding means (table 1). This re 
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flects the fact that minus scores occur in 
cases in which the correction for guessing 
exceeded the total number of correct re- 
sponses. The range of earned scores for the 
entire group was —8.5 to 38.0. 


SUMMARY 


1. The vocabulary subtest of the Wech- 
sler-Bellevue Test of Adult Intelligence and 
a 50-word multiple choice list taken from 
the English Recognition Vocabulary Test of 
Seashore and Eckerson were administered 
to 216 white men and women whose native 
language was English. The mean age of the 
group was 71.3 years and mean education 
was 6.0 years of schooling. All had been 
institutionalized less than 20 years, median 
3.0, in a home for the aged indigent. 

2. The mean Wechsler vocabulary score 
was 18.0 words and the mean Seashore- 
Eckerson vocabulary score was 14.0 words. 
The latter represents a total basic vocabu- 
lary of about 24,600 words. 

3. There were no significant sex differ- 
ences in vocabulary size at any age level 
over 40 years when educational levels were 
equated. The corrected split-half reliability 
of the Wechsler was .94 while that of the 
Seashore-Eckerson was .88. The correlation 
between the two tests was .82 + .02. 

4. For this population of persons over 40 
years old, there was no relation between 
vocabulary size and either length of institu- 
tionalization or age. There was a low posi- 
tive correlation between vocabulary and 
years of education, i.e., .38 and .34. 

5. Vocabulary size was not significantly 
affected by auditory and visual defects. The 
English vocabulary size of persons with a 
foreign language as their native tongue was 
significantly smaller than that of a matched 
group whose native language was English. 

From the Section on Cardiovascular Diseases 
and Gerontology, National Institutes of Health, 


Bethesda, Maryland, and the Baltimore City Hos- 
pitals, Baltimore, Maryland. 
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Dr. SMITH AND Dr. SHOCK HAVE CON- 
DUCTED AN INVESTIGATION OF THE GLUCOSE 
TOLERANCE OF VARIOUS AGE GROUPS USING 
THE INTRAVENOUS INSTEAD OF THE ORAL 
TEST. A DECREASED TOLERANCE OF THE OLDER 
SUBJECTS WAS OBSERVED. THE MECHANISMS 
RESPONSIBLE FOR THE DECREASED TOLERANCE 
IN ELDERLY SUBJECTS ARE NOT YET KNOWN. 


T Is commonly believed that the incidence 
of atypical oral glucose tolerance curves 
is greater among elderly subjects than among 
children or young adults (7, 11, 17). How- 
ever, the unreliability of single oral tests 
has thrown doubt on the interpretation that 








Intravenous Glucose Tolerance 
Tests in Aged Males 


LUTHER E. SMITH AND NATHAN W. SHOCK 


carbohydrate tolerance is reduced in old age 
(8,9). As pointed out previously (18, 19), 
the age changes reported in oral glucose 
tolerance tests (1, 8, 11, 13, 17) may be 
related to changes in the rate of absorption 
of glucose rather than to alterations in the 
ability to utilize or store carbohydrates. In 
order to eliminate the factor of absorption, 
the following study of glucose tolerance in 
aged males was carried out using the intra- 
venous route of administration. 


EXPERIMENTAL METHODS 


Subjects. Subjects for the study were 
carefully selected by history and physical 


TABLE 1. AVERAGE BLoop GLUCOSE LEVELS AFTER INTRAVENOUS ADMINISTRATION 


oF 50 Gas. GLUCOSE 



































6Mn 


| | 
Age 
(Years) 20-29 50-59 60-69 70-79 80-89 
N 14 12 14 | 17 12 
Time Mean éd Mean éd Mean éd | Mean bd Mean bd 
(Min.) mg. per 100 cc. mg. per 100 cc. mg. per 100 cc. | mg. per 100 cc. mg. per 100 cc. 
0 82.1 6.61 78.9 12.04 79.0 867 | 796 633 | 800 7.83 
5 260.8 14.15 254.1 26.75 259.2 32.26 | 274.6 28.81 275.8 31.93 
10 216.5 224.5 213.7 | 227.0 | 230.6 
20 | 168.7 177.6 167.8 | 187.9 | 206.4 
30 140.0 160.1 150.6 | 163.6 174.0 
oy 40 120.8 31.24 140.3 25.54 130.1 22.12 145.6 28.48 | 148.0 31.56 
iS 50 106.2 124.6 117.6 130.9 134.9 
se 60 97.8 112.9 105.8 | 120.0 122.7 
3 70 90.5 101.0 96.9 | 109.9 112.6 
e 80 84.8 93.8 91.4 101.9 103.0 
Fe 90 82.1 86.2 83.3 95.5 99.5 
Ee 100 80.7 81.9 76.9 89.6 86.9 
; 110 79.4 78.3 76.8 85.5 86.0 
fs 120 78.4 10.48 75.1 9.95 75.3 13.28 83.3 17.49 82.6 15.04 
Mean Time to Return to Fasting Levels 
Minutes 78 + 30.0 102.0 + 35.5 98 + 31.9 114 + 28.2 120 + 31.7 
9.2 7.1 5 


8.3 10.7 








9. 






















SMITH AND SHOCK 





Luther E. Smith is Senior Assistant Surgeon, 
U.S.P.H.S. He received his A.B. degree from 
Vanderbilt University in 1943 and his M.D. 
degree from Vanderbilt University Medical 
School in 1946. After a fifteen-month straight 
medical internship at Baltimore City Hos- 
pitals he entered the Section on Cardiovascu- 
lar Diseases and Gerontology of the National 
Heart Institute, U.S.P.H.S. He is a member 
of the A.A.A:S. 

Nathan W. Shock is Chief of the Section 
on Cardiovascular Diseases and Gerontology, 
National Heart Institute, National Institutes 
of Health, U.S.P.H.S. He is also visiting 
physiologist, Baltimore City Hospitals. He 
received his M.S. degree from Purdue in 1927 
and his Ph.D. from the University of Chicago 
in 1930. He was research associate in medi- 
cine and pediatrics at the University of Chi- 
cago from 1930 to 1932, and assistant pro- 
fessor of physiology and research associate at 
the Institute of Child Welfare, University of 
California from 1932 to 1941. Dr. Shock is a 
member of the American Psychological Asso- 
ciation, the Society for Experimental Biology 
and Medicine, the American Society for the 
Study of Arteriosclerosis, the Physiological 
Society, and the Gerontological Society. His 
chief fields of interest are physiology of exer- 
cise and physiology and biochemistry of aging. 











examination from the home for the aged and 
from the patients discharged from a rapid 
treatment center. No one was included in 
the series who reported a history of dia- 
betes, glycosuria, chronic alcoholism, or any 
type of liver disease. All subjects were free 
from hepatomegaly, cardiac decompensa- 
tion, or edema from any cause. The pres- 
ence of glycosuria eliminated the subject 
from the study. All subjects were ambula- 
tory and were on an adequate balanced diet 
for at least two weeks prior to the glucose 
tolerance test. The test was performed on 
68 subjects between the ages of 20 and 89 
years distributed as shown in table 1. Two 
tests 7 to 10 days apart were performed on 
23 of the subjects and distributed randomly 
between the ages of 50 and 89 years. 
Experimental Method. The experiments 
were performed with the subject under basal 
conditions. A No. 19 Quincke stylet needle 


was inserted in the right femoral artery, 
and a fasting blood specimen was drawn. 
The needle was left in place, and a hepari- 
nized stylet inserted. 


Fifty cc. of 50 per cent glucose in dis- B 
tilled water were injected into the right or © 


left basilic vein during a period of two 
minutes. Blood samples of 3.0 cc. were 
drawn at five and ten minutes after the be- 
ginning of the injection and every ten min- 


utes thereafter for two hours with a final 


specimen drawn at two and one-half hours. 
The blood samples were placed in tubes 
containing heparin and stored in ice until 


completion of the experiment when analyses @ 


were done. 

The whole blood specimens were then 
analyzed in duplicate for glucose by Nel- 
son’s modification of Somogyi’s method 
(15), and the color developed was read with 
a Coleman Model 14 Spectrophotometer at 
a wavelength of 5200 A°. 

Treatment of Data. Individual tolerance 







































curves were drawn for each experiment. | 
From these plots the time required to return | 


to the fasting level (+ 2.0 mg. per cent) 
was graphically estimated for each test. 
Average values of the time (in min.) were 
calculated for each decade. In addition av- 


erage values were calculated for each point 7 


of the tolerance curve according to age 


groups. Standard deviations were calculated | 
for all means from which tests of statistical | 


significance were computed. 


RESULTS 


é 


Reliability of Blood Glucose Determina- | 


tions. Duplicate determinations on a single f 


filtrate yielded a reliability coefficient of 
0.96 (N 21). When two filtrates were 
prepared from single blood samples, the re- 
liability coefficient dropped to 0.91 (N 

20). These results indicate that a significant 


variability in results is introduced in the } 
preparation of filtrates. This source of vari- F 


ability is usually neglected since it is com- 
mon practice in most laboratories to make 
duplicate determinations on a single filtrate. 


The standard error of estimate of blood 
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sugar determinations made in our labora- 
tory on different filtrates is + 2.8 mg. per 
cent. 

Reliability of Estimate of Time Required 
for Blood Sugar to Return to Fasting Val- 


ues. The correlation between the estimate 


of the time required for the blood sugar 
level to return to fasting levels observed on 
two different days in 21 subjects was 0.31. 
(When a single aberrant case was dropped, 
N = 20, the correlation increased to 0.50). 

Age Changes in Fasting Sugar Levels. No 
significant change in fasting blood sugar 
level with age was observed (table 1). The 
fasting levels for the entire group varied 
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from 62 mg. per cent to 103 mg. per cent. 
The average values were 82 mg. per cent 
for the 20 to 29 year old group and 80 mg. 
per cent for the 80 to 89 year group. 

Age Changes in Glucose Tolerance. When 
glucose is administered intravenously, there 
is a sudden rise in the glucose level of arte- 
rial blood, followed by a gradual fall to the 
fasting level (figure 1). In those curves 
which returned to fasting values the hypo- 
glycemic dip often described in intravenous 
glucose tolerance tests (12) was present in 
only 10 per cent of the cases. Average val- 
ues for the glucose tolerance curves of the 
different age groups are shown in table 1. 


TYPICAL CURVE 
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Pie: 1. A typical glucose tolerance curve. Blood sugar levels (mg. per cent) observed in Subject No. 88 


following the intravenous administration of 50 gm. glucose between t = 0 and t= 2. Horizontal 
dotted line shows method of estimating time required to return to fasting level; 60 minutes in 


this subject. 
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Figure 2 compares the average tolerance 
curve for 20 to 29 year olds with that of the 
80 to 89 year olds. The chart shows that 
the average tolerance curve for the older 
group is consistently higher than that of the 
20 to 29 year old group. Although the mean 
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AVERAGE CURVES FOR AGE GROUPS 








The mean values in minutes for each age 
decade are 78 + 30 for the 20 to 29 year 
group; 102 + 32.5 for the 50 to 59 year 
group; 98 + 
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31.9 for the 60 to 69 year & 
group; 114 + 28.2 for the 70 to 79 year @ 
group; and 120 + 31.7 for the 80 to 89 year § 
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Fic. 2. The average curve for the 20 to 29 year age group compared with the 80 to 89 year age group. 






Note that the 80 to 89 year curve is above the young group throughout the test and has not re-| 
turned to the fasting level at 120 minutes whereas the 20 to 29 year group has. 












40-minute values do not differ significantly 
between the 20 to 29 and the 70 to 79 or 
80 to 89 year groups (t = 2.3; t = 2.21 
respectively), the consistent differences 
throughout the course of the recovery curve 
are strong evidence of a true age difference. 

The average time required for the blood 
sugar level to return to fasting level in- 
creases progressively with age (figure 3). 


group. The mean values with the exception 


of the 60 to 69 year old group fall on a 


straight line with a significant positive slope.) 
The difference between the 20 to 29 and the} 


70 to 79 year groups is significant at the 
one per cent level (t = 3.29; N = 31), as 


is the difference between the 20 to 29 andp 


the 80 to 89 year groups (t = 3.27; N 


26). 
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group fall on a straight line with a definite positive slope. 


DIscussION 


The use of arterial blood samples in the 
performance of the glucose tolerance test 
has been criticized by Mosenthal (14). 
However, we do not believe this criticism is 
valid. Since it has been demonstrated that 
_ there is no difference in the glucose content 
' of the blood in the right and left ventricle 
(4), arterial blood sugar corresponds to 
mixed venous blood sugar and should give 
a more reliable estimate of the average 
venous blood sugar level than the blood 
sugar values obtained from a vein draining 
a single extremity. This is certainly true as 
long as there is no glucose being added to 
the blood stream. In the intravenous glu- 

cose tolerance test, glucose is injected into 





a vein for a brief period only. Moreover it 
has been shown (22) that the liver does not 
contribute glucose to the circulating blood 
either during hyperglycemia or even for one 
to two hours after the blood glucose has re- 
turned to a fasting value. Thus, the arte- 
rial blood glucose concentration is the same 
as the glucose concentration of venous blood 
returning from the whole body as of a few 
seconds prior to sampling. For these rea- 
sons arterial blood was deliberately chosen 
for this study. 

The decreased tolerance of the older sub- 
jects to injected glucose observed in this 
study is in agreement with the report of in- 
vestigators using the oral glucose tolerance 
test (7, 11, 17) but is in disagreement with 
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the report of Lozner, Winkler, Taylor, and 
Peters (12) using the intravenous test. The 
percentage of abnormal curves in each age 
group is in close agreement with the data of 
John (11). The average times in minutes 
to return to the fasting level for the 70 to 
79 year group and the 80 to 89 year group 
are within the normal limit as set by Lozner, 
Winkler, Taylor, and Peters (12), but 45 
per cent of the subjects in our two older 
groups had diabetic types of tolerance 
curves. Whether or not the subjects with 
the decreased tolerance represent a mild 
type of insulin deficiency is not known. 

The explanation that the diabetic type of 
curve is due to an insufficient pancreatic 
islet response to the induced hyperglycemia 
is based upon two assumptions: (a) Nor- 
mally, there is an increased insulin output 
by the pancreas in response to increased 
blood sugar levels; and (b) it is necessary 
to have an increased output of insulin to 
obtain a normal glucose tolerance curve. 
Although the first assumption has been gen- 
erally accepted (6, 10), it was only recently 
(2) that the crucial measurement (insulin 
assay) was made. This work definitely 
showed an insulin production by the rat 
pancreas when perfused with hyperglyce- 
mic blood. 

The second assumption is still debatable 
since Soskin and Allweiss (20) have ob- 
tained. normal glucose tolerance curves in 
depancreatized dogs receiving a constant in- 
fusion of insulin in amounts just sufficient 
to maintain a normal resting blood sugar 
level. It is also well known that regulated 
diabetics usually have normal glucose toler- 
ance curves. 

A decreased glucose tolerance is not nec- 
essarily due to an insulin deficiency since it 
is found in many conditions such as thia- 
mine deficiency (3, 16), liver disease (21, 
23), and head injuries (5). The presence 
of these conditions was minimized by the 
careful selection and preparation of patients 
for this study. 

Since the glucose tolerance is an index of 
the overall carbohydrate metabolism and is 










influenced by a multitude of factors, it is 
impossible to determine, from the evidence 
now available, the precise mechanisms re- 
sponsible for the decreased tolerance ob- 
served in elderly subjects. Further studies 


of specific metabolites in the carbohydrate § 


cycle may help clarify this problem. 


SUMMARY 


Intravenous glucose tolerance tests were 
performed on 68 subjects aged 20 to 89 
years. Arterial blood sugar levels were de- 
termined at 5 to 10 minute intervals for two 
and one-half hours following the intravenous § 
injection of 50 cc. of 50 per cent glucose 
solution within two minutes. Although there 
was no significant correlation between the 
fasting blood glucose levels and age, there 
was a progressive diminution in tolerance § 
which became significant in the 70 ‘to 79 
year group and the 80 to 89 year group § 


when compared with the 20 to 29 year & 
group. Glucose tolerance was estimated 7 
from the time required by the subject to 


attain fasting blood sugar levels. 
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The Urinary Excretion of Neutral 17-ketosteroids | 
in Middle-aged and Old Men 


ESBEN KIRK 


COLORIMETRIC ESTIMATION WITH METADINI- 
TROBENZENE OF DAILY URINARY SPECIMENS 
OF 77 MEN BETWEEN 40 AND 97 YEARS OF 
AGE DISCLOSED A DEFINITE TENDENCY FOR 
THE 17-KETOSTEROID EXCRETION TO DE- 
CREASE WITH AGE. THIS IS IN ACCORD WITH 
RECENT FINDINGS OF HAMILTON AND HAm- 
ILTON, ROBINSON, AND HAMBURGER. 


SNe the introduction by Zimmermann 
(10) in 1935 of a color reaction with me- 
tadinitrobenzene for determination of 17-ke- 
tosteroids, several reports have been pub- 
lished concerning the values for the daily 
excretion of these steroids in the urine of 
young male adults. Most of these studies 
have been performed with Callow, Callow, 
and Emmens’ (3) modification of the Zim- 
mermann procedure or with closely related 
methods. The findings are on the whole in 
good agreement, and it seems to be generally 
accepted that the normal neutral 17-keto- 
steroid excretion of men between 20 and 40 
years averages 15 mg. daily. A summary 
of the results obtained by various authors 
in this age group was published in 1946 by 
Barnett, Henley, Morris, and Warren (1). 

The steroids included in the Zimmermann 
reaction are androsterone, isoandrosterone, 
dehydroandrosterone, and _ etiocholanolone. 
Of the 15 mg. excreted daily by young men 
10 mg. are believed to be derived from the 
adrenal cortex and 5 mg. from the testes. 
The clinical significance of the 17-ketoste- 
roid determination for the diagnosis of dis- 
eases of the testes, adrenal cortex, and an- 
terior pituitary has been well delimited and 
will not be considered in this paper. Com- 
prehensive reviews of this aspect have been 


RS 


published recently by Ingram (8) and by 
Bishop (2). 

Data on the urinary excretion of andro- 
genic substances in individuals above the 
age of 40 were published in 1945 by Ham- 
burger, Halvorsen, and Pedersen (5) who 
examined 41 men between 40 and 80 years, 
using the cock’s comb assay method. A 
marked decrease in the excretion of andro- | 
genic substances was noted with each dec- 
ade. Thus the average value of the 24 hour 
excretion in the age group 40 to 49 years 
was 45 international units, between 50 and 
59 years 32 units, between 60 and 69 years 
18 units, and above 70 years 10 units. As 
one international unit of androgenic activity 
according to definition corresponds to 0.: | 





mg. of pure androsterone, the values re-§ 
ported show a decrease from an output) 
equivalent to 4.5 mg. androsterone in the is 
40 to 49 year age group to 1.0 mg. in the E 
men above 70 years of age. Due to the fact, 
however, that the steroids included in the K 
17-ketosteroid analysis do not possess the! 
same androgenic activity, a numerical com- 
parison between the values obtained by 
biologic assay and by chemical analysis 
is not possible. Irregardless of this the} 
studies by Hamburger, Halvorsen, and Peder- f 
sen are of considerable interest in relation 
to the present investigation by demonstrat-f 
ing a significant decrease in the excretion of 
androgenic steroids with advancing age. 
Until recently only isolated data havey 
been published concerning the magnitude oly 
the 17-ketosteroid excretion in middle-aged} 
and old men. Although the available infor- 
mation pointed to a decrease in the ketoste-7 
roid excretion with old age, the question 
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remained unsettled due to the scantiness of 
observations. The present study was under- 
.aken with the purpose of supplying such 
information by investigation of a larger 
zroup of men above 40 years of age. While 
he investigation was in progress three pub- 
lications on the same subject have appeared 
(Robinson, 9, Hamilton and Hamilton, 6, 
and Hamburger, 4). From the results of 
these three studies it is concluded that a 
definite decrease in the neutral 17-ketoste- 
roid excretion occurs in men after the age 
of 40 and that a considerable degree of vari- 
ation is found between individuals of the 
same age group. The average values ob- 
served by Robinson (93 men, aged 40 to 90 
years), Hamilton and Hamilton (30 men, 
aged 40 to 75 years), and by Hamburger 
(68 men, aged 40 to 102 years), will be pre- 
sented in connection with the reports of our 
findings. 
EXPERIMENTAL 


Determination of the 24-hour neutral 17- 
ketosteroid excretion in the urine was per- 
formed on 77 men between 40 and 97 years 
of age. The subjects were inmates or 


patients of the St. Louis City Infirmary and 
Infirmary Hospital. None of the individuals 
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studied suffered from Addison’s disease, 
adrenal cortical tumors, Simmond’s disease, 
or acromegaly, and none had been treated 
with sex hormones or had undergone surgi- 
cal operations in the months preceding the 
assay. 

For hydrolysis, extraction, and isolation 
of the neutral 17-ketosteroids prior to the 
colorimetric estimation a 24-hour urine 
specimen was collected in a bottle contain- 
ing 15 ml. of concentrated hydrochloric acid 
and 5 ml. of benzol. If the urine volume 
was 1000 ml. or less the whole portion was 
used for the ketosteroid extraction; in those 
instances where the diuresis exceeded 1 
liter, a 1000 ml. aliquot was employed. The 
urine sample was transferred to a 2 liter 
flask, 40 ml. of concentrated hydrochloric 
acid added, and the contents boiled for 30 
minutes over a free flame, using a reflux 
condensor. After cooling the urine sample 
was transferred to a continuous extraction 
apparatus and extracted with 300 ml. of 
warm benzol for a period of 14 to 16 hours. 
The separated benzol was subsequently 
treated twice in a separatory funnel with 
25 ml. of saturated sodium bicarbonate and 
5 times with 20 ml. portions of 2 normal 
sodium hydroxide for removal of phenolic 
steroids. It was then washed with 20 and 10 
ml. portions of water and filtered through 
filter paper. The sample was finally trans- 
ferred to a 500 ml. flask and the benzol re- 
moved by distillation, after which the resi- 
due was dissolved in 20 ml. of 95 per cent 
alcohol. 

For color development with metadinitro- 
benzene the procedure of Callow, Callow, 
and Emmens (3) was employed in the mod- 
ification used in the McGill University Clinic 
(as described by Hawk, Oser, and Summer- 
son, 7), 0.2 ml. of the alcoholic urine extract 
being used for each analysis. 

The results of the analyses are presented 
in figure 1. The data show a considerable 
variation within the different age groups, 
but reveal a definite tendency for the 17- 
ketosteroid excretion to decrease with ad- 
vancing years. This decrease is exemplified 
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by a calculation of the coefficient of corre- 
lation between age and steroid excretion, 
which was found to be —0.50, and is also 
evidenced by the calculated mean values for 
the individual age groups (see table 1). The 
table shows a gradual decrease of the aver- 
age 17-ketosteroid excretion from 10.8 mg. 


TABLE 1. THE MEAN URINARY NEUTRAL 
17-KETOSTEROID EXCRETION IN VARIOUS AGE GROUPS 








24-hour 17- ssseaaheandl excretion 








Age Number | mg. s.d. 
40-49 | 6 10.5 5.1 
50-59 | 12 8.8 2.4 
60-64 | 6 | 42 2.4 
65-69 14 6.9 3.1 
70-74 17 5.9 2.6 
75-79 14 4.7 oa 

4.3 7 
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Fic. 1. x prostatic enlargement: ® no prostatic enlargement. 


in the 40 to 49 year age group to 4.3 mg. in| 
the subjects above 80 years. No aaron 
was observed between individuals who pre- 
sented prostatic enlargement and those with § 
a normal-sized prostatic gland. 

The observed decrease with age in the | 
17-ketosteroid excretion is in cone 
with the conclusions by Robinson, by Ham- | 
ilton and Hamilton, and by Hamburger, I 
mentioned in the introduction. For com- 
parative purposes the mean values observed 
by these authors and in the present study 
have been plotted in figure 2. It will be 
noted from the figure that the absolute val- 
ues observed in the present investigation 7 
agree closely with those reported by Robin- | 
son and by Hamburger but are somewhat 
higher than found by Hamilton and Ham- 
ilton. 
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SUMMARY 


Investigations of the daily urinary excre- 


tion of neutral 17-ketosteroids were per- 
formed in 77 men between 40 and 97 years 
of age, using the metadinitrobenzene method 
of analysis. 


In agreement with the recent observa- 


tions by Robinson, Hamilton and Hamilton, 
and Hamburger a definite decrease in the 
steroid excretion was noted with age. The 
coefficient of correlation between the age 
and the steroid excretion was —0.50. 


From the Division of Gerontology, Washington 


University School of Medicine, and the St. Louis 
City Infirmary Hospital, St. Louis, Missouri. 
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Cardiovascular Survey of Residents in 
a Custodial Institution for the Aged 


M. DOLGIN, M. GROSSMAN, A. J. SIMON, 
H. SORTER, AND L. N. KATZ 


A SURVEY CONDUCTED AMONG A GROUP OF 

71 SUBJECTS, ONLY 5 OF WHOM WERE BELOW 
) THE AGE OF 70, INDICATED THAT 77.5 PER 

CENT HAD HEART DISEASE. LESS THAN HALF 

OF THESE HAD DIMINISHED CARDIAC RE- 

SERVE, AND IT IS INFERRED THAT MANY 

ELDERLY PEOPLE HAVE A RELATIVELY BE- 
) NIGN FORM OF CARDIAC DISEASE. 


s y THE field of geriatrics the single most 

important disease entity encountered is 
| arteriosclerosis, and of the several visceral 
consequences resulting from this it is heart 
disease which produces the greatest mor- 
bidity and mortality. Most of the studies 
» on arteriosclerotic heart disease have dealt 
» with the acute or severe forms of the dis- 
ease which usually result in death before 
} the age of 70. Inasmuch as the number of 
persons living beyond the age of 70 is stead- 
» ily increasing and our knowledge of cardio- 
? vascular function in such persons is still in- 
» complete, it seemed of interest to conduct a 
survey type of study on a segment of the 
» aged population to determine the frequency 
© and characteristics of cardiovascular disease 
) in this group. Our interest was directed pri- 
» marily toward observing differences between 
) cardiovascular disease in this group and in 
» the younger age groups. 
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wept 


MATERIAL AND METHOD 





These studies were made on the residents 
) of the Home for the Aged Jews. This is a 


' ctstodial institution, admission to which is 


) medically non-selective except that persons 
who are mentally ill or deteriorated and 
| those who require hospital type of care are 


F excluded. The minimum age limit for ad- 


mission is 65. The majority of patients are 
ambulatory. 

Complete medical histories, physical ex- 
aminations, and electrocardiograms were 
made on all subjects, and those who were 
ambulatory were fluoroscoped at Michael 
Reese Hospital. Fifteen patients were bed- 
ridden and could not be fluoroscoped; there- 
fore their examination was not complete. 

The criteria used in the diagnosis of 
cardiac disease were those recommended by 
the New York Heart Association (3), and 
the electrocardiograms were interpreted ac- 
cording to the method of Katz (2). 

The number of subjects with cardiac dis- 
ease was determined, and this group was 
then analyzed with respect to the type of 
evidence for this diagnosis, the etiologic 
type of heart disease, the fluoroscopic and 
electrocardiographic findings, and the symp- 
tomatology. Chart 1 summarizes the find- 
ings in the group of patients with heart dis- 
ease. 


RESULTS 


1. Age and Sex Distribution. Incidence 
of Heart Disease, (table 1). A total of 71 
subjects was examined; 45 (63.4 per cent) 
were female and 26 (36.6 per cent) were 
male. Only 5 subjects were below the age 
of 70, the majority falling in the age groups 
70 to 85. Fifty-five subjects (77.5 per cent) 
had heart disease; 23 were male (92.3 per 
cent of the male population), and 32 were 
female (71.1 per cent of the female popu- 
lation). 

2. Evidence for the Diagnosis of Heart 
Disease, (table 2). Only 20 (36 per cent) 
of the 55 patients with heart disease had 
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TABLE 1. DISTRIBUTION OF TotaL CASES ACCORDING TO AGE, SEX, 


AND PRESENCE OR ABSE 





Age in years— | 65-69 


NCE OF HEART DISEASE 


80-84 





Male—No. without heart disease 


No. with heart disease 
Totai No. 





75-79 


= 
3 
+ 





Female—No. without heart disease 


No. with heart disease 
Total No. 





Total—No. without heart disease 


No. with heart disease 
Total No. 




















wlectrocardiogram 


Fluoroscopy 


Physical findings 


History 
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CARDIOVASCULAR SURVEY 


TABLE 2. DISTRIBUTION OF CASES WITH HEART 
DISEASE ACCORDING TO THE EVIDENCE 
FOR THE DIAGNOsIS* 
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TABLE 3. DISTRIBUTION OF CASES WITH HEART 
DISEASE ACCORDING TO EtIoLoGcic TYPE 
OF HEART DISEASE 





No. of 
patients 


No. of 
patients 





Electrocardiogram f 11 
Electrocardiogram and Fluoroscope 10 
Electrocardiogram and Physical Examination 7 
Physical Examination and Fluoroscope 2 
Physical Examination, E'ectrocardiogram, 
and Fluoroscope 4 
Physical Examination 1 
Symptoms with or without other Evidence 20 
Total 55 





*15 of the 71 patients studied were bedridden and 
therefore could not be fluoroscoped. 

+ The question may be properly raised as to whether 
it is justified to diagnose heart disease when only non- 
specific abnormalities are present in the electrocardio- 
gram. In this series all cases diagnosed only by 
electrocardiograms had the findings of heart strain, 
old infarct, chronic coronary insufficiency, or intra- 
ventricular block. 


symptoms of diminution in cardiac reserve. 
In the remainder the diagnosis was based on 
electrocardiographic or fluoroscopic abnor- 
malities, abnormal physical findings, or com- 
binations thereof. In 11 cases, the diagnosis 
was based solely on electrocardiographic 
findings. The specific abnormalities will be 
= discussed later. We wish to point out here 
that the cardiac disease in this group was 
clinically benign and, within the limits of 
the reduced activity demands, not incapaci- 
tating. 

3. Etiologic Type of Heart Disease, 
(table 3). Fifty-four individuals had arteri- 
osclerotic heart disease, and 16 of these 
patients had associated diastolic hyperten- 
sion. A separate grouping is made for those 
with systolic hypertension for purposes of 
tabulation, but this is not meant to imply 
that systolic hypertension is an etiologic fac- 
tor in heart disease. Only 1 subject had 
clinically diagnosable hypertensive heart dis- 
ease without apparent arteriosclerotic heart 
disease. 

4. Fluoroscopic Findings, (table 4). It 
was possible to fluoroscope 43 of the 55 
patients with heart disease; 27 of these 43 


Arteriosclerosis 22 
Hypertension 1 
Arteriosclerosis 

plus 
Diastolic Hypertension 
Arteriosclerosis 

plus 
Systolic Hypertension* 


Total 





* This does not imply that systolic hypertension per 
se is a cause of heart disease. 


had fluoroscopic abnormalities. Left ventric- 
ular hypertrophy was present in every case, 
but in no instance was this marked. This 
abnormality was somewhat more common 
(as would be expected) in those subjects 
with combined arteriosclerotic and hyper- 
tensive heart disease (75 per cent), than in 
those with uncomplicated arteriosclerotic 
heart disease (58 per cent). 

Although right ventricular hypertrophy 
was present in 5 cases there were no cases 
of pure or predominant right ventricular 


TABLE 4. FLuoROosCoPIC FINDINGS IN 43 PATIENTS 
WITH HEART DISEASE 








No. of 
patients 





Left Ventricular Hypertrophy 18 

Left Ventricular Hypertrophy 
plus 

Right Ventricular Hypertrophy 

Left Ventricular Hypertrophy 
plus 

Aneurysm Left Ventricle 

Left Ventricular Hypertrophy 
plus 

Right Ventricular Hypertrophy 
plus 

Left Auricular Hypertrophy 

Left Ventricular Hypertrophy 
plus 

Left Auricular Hypertrophy 


Total 
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hypertrophy. This was surprising inasmuch 
as senile emphysema was a common finding. 
Left ventricular aneurism and left auricular 
enlargement were present in 2 and 3 cases 
respectively. 

Calcification of the aortic arch was ob- 
served frequently, and there was one case 
with calcification of the mitral valve. 

5. Symptoms, (table 5). Twenty of the 
55 subjects with heart disease had symptoms 
of diminution in cardiac reserve. The fre- 
quency of such symptoms is shown in table 
5. None of these symptoms was severe. 
Frank congestive heart failure was observed 
in 1 case, and only 2 individuals gave a his- 
tory of congestive failure. None of the 
patients was bedridden because of cardiac 
disease. Only 1 patient required digitalis. 


TABLE 5. CARDIOVASCULAR SYMPTOMS 








No. of 


Type of symptom patients 





Anginal syndrome 

Exertional Dyspnea 10 
Paroxysmal Dyspnea 

Orthopnea 


6. Electrocardiographic Findings, (table 
6A and 6B). Forty-eight (87 per cent) of 
the 55 patients with heart disease had ab- 
normal electrocardiograms. The data are di- 
vided into conduction and impulse origin 
disorders on the one hand and contour ab- 


TABLE 6A. ELECTROCARDIOGRAPHIC FINDINGS IN 
SUBJECTS WITH HEART DISEASE: DISTURBANCES IN 
CONDUCTION AND IMPULSE INITIATION 





No. of 
patients 





Sinus Rhythm 3 
Auricular Fibrillation 
ist Degree A-V block 
Intraventricular Block 
Indeterminate 
Common 
Uncommon 
S Type 
Nodal Rhythm 
Premature Systoles 
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TABLE 6B. ELECTROCARDIOGRAPHIC FINDINGS IN 
SUBJECTS WITH HEART DISEASE: 
ConTOUR ABNORMALITIES 











Normal 

Left Ventricular Strain 

Chronic Coronary Insufficiency 

Combined Left Ventricular Strain 
plus 

Chronic Coronary Insufficiency 

Nonspecific Abnormalities 

Old Posterior Wall Infarction 





normalities on the other. Seventeen cases 
had some disorder of impulse origin and 
conduction. Intraventricular block was 
common, occurring in 10 cases. The prema- 
ture systoles took origin in the auricles, A-V 
node and ventricles. 
frequent ventricular premature systoles 
from several foci sometimes occurring in 
runs of 2 or 3. In another case there were 
frequent auricular premature systoles pro- 
ducing transient bigeminal rhythm. Auric- 
ular fibrillation occurred in 4 cases. In 
each case the ventricular rate was slow al- 
though no digitalis had been administered. 

Forty individuals had abnormal electro- 
cardiographic patterns. There were equal 
numbers of left ventricular strain and 
chronic coronary insufficiency. One electro- 
cardiogram showed the pattern of an old 
healed posterior wall infarct. No instances 
of right ventricular strain or combined heart 
strain were observed. 


DIscussION 


We believe that the basis for admission of! 


individuals to this custodial institution is 
sufficiently broad from the cardiovascular 
standpoint that the error introduced by se- 
lection is relatively small. We feel that the 
group studied is a fairly representative seg- 
ment of the population over the age of 70. 

The principal purpose in conducting this 
study was to determine whether there were 
any characteristics of heart disease in the 
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aged which differ from nonhospitalized 
younger age groups. No striking differences 
were noted, but we were impressed by the 
fact that, in spite of the high incidence of 
cardiac disease in this group, in no instance 
was the disease disabling. Congestive heart 
failure was observed in only 1 case; the 
ventricular rate in those patients with auric- 
ular fibrillation was slow without digitali- 
zation; marked cardiac enlargement was not 
observed and only one of the subjects re- 
quired digitalis or other active cardiac 
therapy. Although no broad conclusions 


= can be drawn from a relatively small group 


such as this, the data suggest that the cardiac 
disease seen in individuals in the eighth and 
ninth decades is relatively benign. Ther- 
apeutically it appears that few if any active 
measures are ordinarily indicated. 

The electrocardiogram proved to be the 
most fruitful way of detecting cardiac dis- 
ease in this group. Forty-eight (68 per cent) 
of the total population of 71 had abnormal 
electrocardiograms. In an_ electrocardio- 
graphic study of elderly male subjects, Fox, 
Weaver, and Francis (1) found the inci- 
dence of abnormal electrocardiograms in the 
age group 70 to 90 to be 54 per cent. How- 
ever, we believe there is some question as to 
the validity of this figure since a number of 
the electrocardiographic changes listed by 
them as abnormal (sinus arrhythmia, pre- 
mature systoles, P wave changes, slurring, 
axis deviation, etc.) can hardly, by them- 
selves, justify the diagnosis of an abnormal 
electrocardiogram. 


SUMMARY 


1. A survey was conducted on the resi- 
dents of a custodial institution for the aged 
to determine the frequency and character- 
istics of heart disease in this age group. 

2. Fifty-five (77.5 per cent) of the total 
group of 71 had heart disease. The inci- 
dence of heart disease among males was 
higher than among females. 

3. Arteriosclerosis alone or in combina- 
tion with hypertension (16 cases) was the 
most common etiologic factor. 


4. Left ventricular enlargement of mild 
or moderate degree was the most common 
fluoroscopic abnormality noted. Right ven- 
tricular hypertrophy was not observed as an 
isolated abnormality. 

5. Less than half of the patients with 
heart disease had symptoms of diminution 
in cardiac reserve. The symptoms were al- 
ways mild. Frank congestive heart failure 
was observed only once. 

6. An abnormal electrocardiogram was 
the most frequent reason for making a 
diagnosis of heart disease. Of the entire 
group studied 68 per cent had abnormal 
electrocardiograms. Intraventricular block 
was the most common disturbance in mech- 
anism (10 cases). The patterns of left 
ventricular strain and chronic coronary in- 
sufficiency occurred with equal frequency. 

7. The data suggests that individuals in 
the eighth and ninth decades of life have a 
relatively benign form of cardiac disease 
which ordinarily requires liftle or no active 
therapy. 


From the Cardiovascular Department, Medical 
Research Institute, Michael Reese Hospital and 
Home for the Aged Jews, Chicago, Illinois. 
Acknowledgement is made to the Fellows of the 
Cardiovascular Department of the Medical Re- 
search Institute, Michael Reese Hospital, and to 
the Home for Aged Jews, Chicago, for their assist- 
ance in conducting this study. The research was 
aided by the Sam Ehlrich Memorial Club Fund. 


REFERENCES 


1. Fox, T. T., Weaver, J. C., and Francis, R. L.: 
Further Studies on Electrocardiographic Changes 
in Old Age. Geriatrics, 3: 35-41, 1948. 

. Katz, L. N.: Electrocardiography, 2nd edition. 
Lea & Febiger, Philadelphia, 1946. 

. New York Heart Association: Nomenclature 
and Criteria for Diagnosis of Disease of the 
Heart. 1939. 





Submitted for publication December 30, 1948 
The senior author’s address is: 

Dr. M. DoLciIn 
CARDIOVASCULAR DEPARTMENT, 
MicHAEL REESE HOsPITAL 
TWENTY-NINTH STREET AND ELLIS AVENUE 
Cuicaco 16, ILLINoIs 














Teaching Geriatrics 


Basic Principles and Syllabus of Course 
Now in the Fifth Year 


FREDERIC D. ZEMAN 


A COURSE OF SIXTEEN WEEKLY LECTURES 
IN GERIATRICS IS DESCRIBED BY Dr. ZEMAN. 
THE COURSE, NOW IN ITS FIFTH YEAR, IN- 
CLUDES LECTURES ON THE GENERAL EFFECTS 
OF AGING, INFECTIOUS AND DEGENERATIVE 
DISEASES, PHYSICAL AND MENTAL HYGIENE, 
MENTAL DISORDERS, AND THERAPEUTIC 
PROBLEMS. 


F OR THE past four years my associates and 
I have offered a course in geriatrics as 
part of the postgraduate teaching program 
of the College of Physicians and Surgeons, 
Columbia University. Designed for practi- 
tioners living in and around New York 
City, sixteen weekly lecture-demonstrations 
are given, each of two hours duration. Eight 
sessions are held at the Mount Sinai Hos- 
pital, where many acutely ill old people are 
available for study in the medical and sur- 
gical wards; the other eight are held at the 
Home for Aged and Infirm Hebrews, where 
normal and pathologic aging may be studied 
clinically and at the autopsy table. 

Judging by the increasing enrollments and 
the reaction of the students, the course 
seems to fill a gap in the training of the av- 
erage medical man. For this reason we wish 
to make our experience available to other 
medical teachers who may at some time de- 
sire to add instruction in the care of the 
aged to graduate or undergraduate curricula. 
Perusal of the syllabus may also serve to 
remind physicians of the great opportuni- 
ties for constructive service to the aged. 

Geriatrics is an intrinsic part of internal 
medicine and as time goes on will surely 
occupy more and more of the attention of 
both practitioners and specialists. In formu- 


lating a course of systematic instruction ip 
this neglected field certain basic concept 
must serve as educational guides and als 
form a foundation for the future develop 
ment of the individual student. No schem 
of instruction can hope for complete coy 
erage of the subject, but the presentation 
of the material should be such as to furnist 
broad points of view, stimulate continue? 
interest, and occasionally, at least, give im 
petus to original thinking. 

The nature and varied manifestations 0 
the aging process both in man and lowe 
animals is the starting point for clinica 
studies of old age. By becoming familia 
with biologic concepts relative to senes 
cence one learns to interpret the effect 0 
aging on the mind and body of huma 
beings and to gain insight into the modifi 
cations in the clinical picture of disease 4 
seen at various age-levels. Although man} 
examples of this are to be found, the pic 
ture of acute appendicitis in the aged i 
often used as a vivid illustration. The earl} 
onset of perforation and gangrene in thé 
old is clearly caused by atrophy of th 
lymphoid elements in the wall of the ap 
pendix and concomitant vascular changes. 

The mental and physical hygiene of th 
old is discussed at length, since physician! 
are commonly at a loss when called upon t 
instruct relatively healthy old people in th 
rules of proper living. Methods for period) 
health inventories are described, with pat 
ticular emphasis on the relation to the esti 
mation of the functional capacity of th 
aged patient as contrasted with the met 
enumeration of pathologic lesions. Grea 


stress is laid upon the opportunities for in 








preser 
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stituting preventive measures in the care of 
the aged with reference to infections, acci- 
dents, and nervous disorders. 

The growing awareness of psychology and 
psychiatry as fundamental to the under- 
standing of the interaction between disease 
and the individual is reflected in all the lec- 
tures but particularly in those devoted to 
mental diseases in the aged and their rela- 
tionship to disturbances elsewhere in the 
body. One of the three textbooks (2, 5, 8) 
recommended for purchase by the student 
is Kaplan’s excellent Mental Disorders in 
Later Life. 

The physician’s understanding of the 
problems of his older clients would be woe- 
fully inadequate without proper grasp of 
the social and economic backgrounds. Co- 
operation with social workers and sociai 
welfare agencies is discussed, and personal 
knowledge of community resources is urged 
upon physicians. The possibilities of caring 
for the old in their own homes as well as in 
institutions must be understood before 
worth-while advice can be given. 

In this manner emphasis in the course is 
placed on (a) the knowledge of the aging 
process and its effect on clinical manifesta- 
tions; (b) the physical and mental hygiene 
of old age and the prevention of diseases; 
(c) the importance of psychologic and psy- 
chiatric understanding; and (d) the social 
and economic forces affecting the lives of 
the old. Each member of our teaching group 
endeavors by word and example to indicate 
to the students our genuine interest in the 
aged patient and our respect for the dignity 
of the aged. Often repeated is our deeply 
held conviction that the complex problems 
presented both in diagnosis and therapy call 


for the physician’s best efforts and that the 
care of the aged in health and in sickness is 
both worth-while and rewarding. 


SYLLABUS 


Lecture 1.—J/ntroduction: Brief historical 
review with emphasis on antiquity of prob- 
lems; modern concepts of the aging process, 
chronologic vs. physiologic age; statistical 
incidence of important diseases of the se- 
nium; estimation of functional capacity. 
Demonstration of patients to illustrate spe- 
cial features of senescence. 

Lecture 2.—IJnfections in Old Age: Fac- 
tors influencing the incidence and course of 
infections in old age; principles of general 
and specific treatment, the use of sulfona- 
mides and antibiotics; problems presented by 
special types of infections, such as erysip- 
elas, pneumonia, cholecystitis, and pyelone- 
phritis; program of prophylaxis. Demon- 
stration of patients. 

Lecture 3.—Neoplastic Diseases in Old 
Age: Incidence; relation to aging process; 
general clinical picture; preventive meas- 
ures; special diagnostic and therapeutic 
problems presented by neoplasms of respira- 
tory, gastro-intestinal, genito-urinary tracts; 
indications for surgical treatment, for the use 
of roentgen rays and radium. Ward Rounds. 

Lecture 4.—Cardiovascular Disease in 
Old Age: Incidence; aging of cardiovascu- 
lar system; relative importance of the vari- 
ous etiologic types of heart disease; con- 
genital, rheumatic, syphilitic heart disease, 
bacterial endocarditis, cor pulmonale, beri- 
beri heart in old age; the arrhythmias; 
carotid sinus sensitivity; methods of increas- 
ing accuracy in detecting aortic stenosis. 
Ward Rounds. 

Lecture 5.—Cardiovascular Disease (con- 
tinued): Essential hypertension, modern 
concepts, clinical picture in the aged; arte- 
riosclerosis, differentiation of various forms; 
aging of vascular tissues; clinical pictures; 
relation of anatomical to functional changes; 
use of roentgen rays in diagnosis; periph- 
eral vascular disease. Demonstration of 
patients. 





50 ZEMAN 


Lecture 6.—Cardiovascular Disease (con- 
cluded): Arteriosclerotic heart disease; val- 
vular sclerosis, differential diagnosis of 
heart murmurs; coronary artery insuffici- 
ency, thrombosis; myocardial infarction, in- 
creased incidence of cardiac rupture in the 
old; congestive heart failure, mechanism 
and methods of study; general and specific 
therapy of heart disease in old age. 

Lecture 7—-Respirdtory Tract in Old 
Age: Effect of aging process; the common 
cold; inflammatory and allergic reactions in 
nasal accessory sinuses and. ears; varieties 
of bronchitis; bronchiectasis; the pneu- 
monias; bronchial asthma; lung abscess; 
neoplasms. Ward Rounds. 

Lecture 8.—Physical and Mental Hygiene 
of the Old: Detailed program of measures 
necessary to broaden physical and mental 
well-being; periodic health examinations; 
prevention of accidents, infections and nerv- 
ous disorders; application of methods found 
useful in institutions to problems of private 
practice; rehabilitation of chronically sick 
aged. Demonstration of occupational thera- 
py workshop and other features of the 
Home’s mental hygiene program. 

Lecture 9.—Gastro-intestinal Diseases in 
the Aged: Effect of senescence on digestive 
tract; diaphragmatic and other types of 
hernia, relation to elastic tissue degenera- 
tion; behavior of peptic ulcer in the elderly: 
causes and treatment of constipation, fecal 
impaction; acute appendicitis; differential 
diagnosis of gastro-intestinal bleeding in the 
aged. Ward Rounds. 

Lecture 10.—Gastro-Intestinal Disease 
(concluded): Liver and biliary tract dis- 
orders; cholecystitis with perforation; 
hepatic cirrhosis; gallstone ileus; differential 
diagnosis and therapy of intestinal obstruc- 
tion; diverticulosis and diverticulitis. Ward 
Rounds. 

Lecture 11.—Endocrine Glands in Old 
Age: General effect of senescence; diabetes 
mellitus, clinical picture, complications, 
treatment; ‘thyroid disorders, myxedema, 
hyperthyroidism, thyrotoxic heart disease, 
medical and surgical treatment; disorders of 


pituitary, adrenals 


Rounds. 


and_ gonads. 


Lecture 12.—The Musculo-skeletal Sys.§ 


tem: Calcium metabolism in old age; osteo- 
porosis, effect of estrogens; rheumatoid 
arthritis; osteo-arthritis; Paget’s disease: 
hyperparathyroidism; multiple myeloma 
and other bone tumors; fractures in the 
aged, especially of the hip; differential diag- 
nosis of pain in shoulders and lower back. 
Demonstration of patients. 

Lecture 13——The Eye and Ear in Old 
Age: Common problems from the stand- 
point of practitioner; acute otitis, mastoid- 
itis; deafness and use of hearing aids. 
Relation of ocular disorders to general dis- 
ease; iritis, glaucoma, cataract; types of 
retinopathy. 

Lecture 14.—The Central Nervous Sys- 
tem in Old Age: Effect of senescence; tem- 
poral arteritis, migraine, trigeminal neural- 
gia; cerebral arteriosclerosis, specific syn- 
dromes; cerebral vasospasm, cerebral hem- 
orrhage, thrombosis; Parkinson syndrome; 
syphilis of central nervous system; cerebral 
neoplasms, primary and metastatic; sub- 
dural hematoma, importance of history of 
trauma. Demonstration of patients. 

Lecture 15.—Mental Disorders: Psy- 
choses encountered in the aged, classifica- 
tion, diagnosis, and treatment with special 
emphasis on toxic-infectious, postoperative, 
and nutritional types, reactive depressions, 
and mental disturbances caused by drugs; 
differential diagnosis between true psycho- 
sis and mental eccentricities; psychosomatic 
problems in the aged. Demonstration of 
patients. 

Lecture 16. — Therapeutic Problems: 
Pharmacologic peculiarities of the aged; 
prescription of diets; use and abuse of vita- 
mins. Physiotherapy, occupational therapy. 
Determination of surgical risk, decision as 
to intervention in conditions such as hernia, 


prostatic enlargement, and gynecologic dis-§ 
orders; preoperative and postoperative care; § 
prevention of postoperative complications; § 


early ambulation. Ward Rounds. 
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TEACHING MATERIAL 


In addition to the demonstration of 
patients at The Mount Sinai Hospital and 
at The Home for Aged and Infirm Hebrews, 
various types of teaching aids are utilized. 
Roentgen films are shown to clarify clinical 
conditions and also to illustrate their use- 
fulness in geriatric diagnosis. Fresh patho- 
logic material is often available for demon- 
stration. Books are displayed which bear 
on the subject matter of the lectures, such 
as Roesler’s Atlas of Cardioroentgenology 
(6), Dandy’s Intracranial Arterial Aneur- 
ysms (3), Dublin’s Length of Life (4), and 
Schlesinger’s Krankheiten des Hoeheren 
Lebensalters (7) 

Current journal articles are also shown. 
As long as the supply holds out, reprints of 
papers by our staff are given to each stu- 
dent. An annotated bibliography prepared 
in mimeographed form is also distributed at 
the first lecture, together with a typed copy 
of Carlson’s outline of the changes of senes- 
cence (1). Students are advised to sub- 
scribe to the JoURNAL OF GERONROLOGY and 
to put themselves on the mailing list for the 
Statistical Bulletin of the Metropolitan Life 
Insurance Company, which frequently con- 
tains valuable information on different as- 
pects of longevity. The attention of the 
group is also directed to the fine collection 
of pictures displayed at the Home, which 
illustrate both the medical history of old 
age and old age as depicted by famous 
artists. 

DIscUSSION 


Reading the foregoing outline has surely 
indicated to the experienced teacher that the 
attempt to cover so broad an area of knowl- 
edge in sixteen lecture-demonstrations can 
hardly be wholly successful. We are, how- 
ever, able to limit ourselves strictly to dis- 
ease in the aged or true geriatrics and to 


avoid reviewing internal medicine. Some 
subjects, such as bacterial endocarditis in 
the aged, accident prevention, and others, 
can be treated rather briefly because the 
student is given a reprint of fairly complete 


| Teviews of these subjects (9, 10). 


Shortness of time limits us to brief allu- 
sions to skin disorders, gynecologic condi- 
tions, and the diseases of the blood. We 
would like to describe more fully the funda- 
mental processes of senescence, the manifold 
abnormalities of the cardiovascular system, 
and the many important disorders of the 
gastro-intestinal tract. This could be ac- 
complished by doubling the number of lec- 
tures or perhaps by an intensive course of 
four weeks’ duration. Plans are now under 
consideration which may make it possible 
for us to come closer to our goals, namely, 
to arouse the interest of physicians in the 
medical problems of old age and to increase 
our diagnostic and therapeutic skills. 


SUMMARY 


The basic principles and syllabus of a 
course in geriatrics for physicians have been 
described in an effort to show the teaching 
possibilities in a field that probably seems 
vague and ill-defined to many of our pro- 
fessional colleagues. Throughout the period 
of instruction we endeavor to communicate 
our own enthusiasm for the subject and our 
own sense of the urgent necessity to raise 
the standards of medical care for the aged. 
Although this pedagogic effort is experi- 
mental by reason of its novelty and has cer- 
tain obvious shortcomings, we believe that 
the way has been shown for others as well 
as for our own group. 

From the Medical Services, the Mount Sinai 
Hospital and the Home for Aged and Infirm He- 
brews, New York, New York. 

Acknowledgment is made of the cooperation of 
Dr. Kaufman Wallach, Dr. Isidore Gerber, Dr. 
Sheppard Siegal, Dr. Abraham Kornzweig, Dr. 
Harry Rosenwasser, Dr. Robert Neuburger, and 
Dr. Bernard Schwartz, and the encouragement and 
wise counsel of Dr. Isidore Snapper, Director of 
Medical Education, The Mount Sinai Hospital. 
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The Degenerative Diseases 


The American people will be asked to 
contribute perhaps as much as $75,000,000 
during 1949 to combat diseases. In addi- 
tion to the drives of the National Founda- 
tion for Infantile Paralysis, the American 
Cancer Society, and the National Tubercu- 
losis Association, there are three newcomers 
for degenerative diseases, the American 
Heart Association, the Arthritis and Rheu- 
matic Foundation, and the Association for 
the Advancement of Research on Multiple 


§ Sclerosis, Inc. 


The American Heart Association con- 


iducted its first nation-wide drive during 


1948. Only $500,000 was asked for, but 
$1,500,000 was raised. In 1949 the goal 
will be $5,000,000. Both the foundations 
for arthritis ($2,000,000) and multiple 
sclerosis ($1,000,000) are seeking modest 
goals, but they may grow as their facilities 
for research expand. 

As the average age of our population in- 
creases additional interest will be focused 
upon these campaigns against the degener- 


ative diseases. 
On the Air 

Northwestern University’s Reviewing 
Stand question for October 31 was “Do 


You Feel Your Age?” Participants were 
George Lawton, psychologist, Walter Dill 
Scott, president emeritus, Northwestern 
University, and Robert H. Seashore, Chair- 
man, Department of Psychology, North- 
western University. Robert E. Buchanan, 
Director of the Reviewing Stand, was mod- 
erator. 

Mr. Lawton thought that the secret to 
aging successfully is to prepare in youth for 
old age. Mr. Seashore agreed, “Enjoyment 
of life for any of us is the ratio of what we 
attempt to what we can accomplish; we 
have to gauge our goals in relation to what 
we can accomplish at any given age.” 

In accord with Mr. Lawton’s statement 
that it is well to have two goals, a distant 
and an immediate one, and that people dis- 
cover they are old when they feel they have 
nothing more to strive for, Mr. Seashore 
remarked that the fundamental approach of 
science is to break big problems into little 
problems so that the big problem is kept in 
mind but work is done on a detail that can 
be finished. 

Mr. Lawton felt that another secret for 
aging successfully is the ability to switch 
over from the physical to the mental, be- 
cause sooner or later there will be fewer 
and fewer physical things an older person 
can do. He observed that President Scott’s 
attitude of never thinking about getting old 
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and his development of many varied inter- 
ests were excellent. Mr. Scott agreed that 
he had never had any time to wait and hope 
to have something to do. 

In answer to the question of how impor- 
tant the aging factor is in memory, Mr. 
Scott commented that it was very impor- 
tant. Mr. Lawton thought it not as impor- 
tant as old people say it is, and Mr. Sea- 
shore observed that the loss of memory is 
partly an illusion. 

All concurred that an active retirement 
might be a solution to the problem, and 
Mr. Lawton stressed the necessity of de- 
pending on those abilities which hold up 
with age. Mr. Buchanan cited Walter R. 
Miles’ quotation of the position of Arthur 
Hadley, a former president of Yale Univer- 
sity. “I knew it was time for me to retire. 
When new propositions came up I could see 
both sides, and could see that the bad just 
about balanced the good. That showed I 
was too old. When I was younger I could 
see both sides, but was prepared to put the 
new proposition through in spite of the bad, 
trusting to keep the good and discard the 
bad. That is the way progress is possible 
in an administrative job.” 

The University of Chicago Round Table 
presented The Problems of Old Age in their 
broadcast of January 9. Dr. Robert J. Havig- 
hurst, professor of education and secretary 
of the Committee on Human Development, 
University of Chicago, Dr. George Lawton, 
consulting psychologist and specialist in the 
problems of the aged, and Dr. Edward J. 
Stieglitz, geriatrics specialist, shared in the 
discussion. 

Dr. Lawton reiterated the statement made 
in the Northwestern University Reviewing 
Stand broadcast that the best time to solve 
the personal old age problem is in youth. 

Dr. Stieglitz felt that aging is not a prob- 
lem only of longevity but that it is also a 
problem of how the individual adapts to 
longevity and of his vigor and capacity for 
meeting the challenges which are brought 
forth. 

Dr. Havighurst criticised Dr. Lawton and 


Dr. Steiglitz for making the problems of old 
age the responsibility of the individual ® 
whereas he felt that American Society hai 
a very considerable responsibility, through® 
legislation and other social measures, to givel 
more respect to older people and also to give 
them more actual economic aid if it is needed, 
He introduced the thought that sixty-five is 
the wrong time to retire—if retirement were 
earlier there would still be time to get another 
job; if retirement were later, extra years of 
active life would be added. 

It was Dr. Lawton’s statement that women 
are the stronger sex and that they ought to 
look carefully after the men to keep the men§ 
alive a little longer, which the press seized 
upon with delight. 

New Outlooks 

New Outlooks, Inc., is California’s first Jj 
state-wide movement for men and women 
over 50. Organized in San Francisco on 
April 11, 1948, the club has grown rapidly§ 
and other clubs have been added to bring 
the membership to the one thousand mark. 

The goal of New Outlooks is to give its 
members “new friends, new interests, and 
new means of support when they are re-§ 
tired.” Each~club is self-supporting and § 
self-ruling, and the organization, which is # 
nonpolitical and nonprofit, is made possible 
by volunteer services. The clubs include in® 
their programs talks on subjects of interest § 
to older people, courses in arts and crafts, 
hobbies, music, cards, dancing, movies, and § 
shows. 

The first issue of their bimonthly news- 
paper, The New Outlook, published “for J 
the information and enjoyment of men and 
women over 50” appeared in December. 

California, perhaps more aware than 
most of our States of the augmented num- 
ber of elders in our population, is pioneering 
in a new field. 


On Homes for the Aged 
Independence with Security under the Cot- 
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tage Plan is the approach of the Board of 
Hospitals and Homes of the Methodist 
Church to the question of living arrange- 
ments for elderly people. Their plan, which 
calls for cottages built around the central 
institution, combines the security and facili- 
ties of the dormitory with the independence 
of the individual cottage. 

One method of care under this plan, which 
has been in operation at the Elyria, Ohio, 
Home for the Aged since 1937 and has been 
accepted in the development of new homes 
at Des Moines, Iowa, Charlotte, North 
Carolina, Gaithersburg, Maryland, Fort 
Dodge, Iowa, and Des Moines, Washington, 
provides that the retired couple live inde- 
pendently in the cottage as long as they are 
physically able to prepare their own meals 
and care for their cottage. When physical 
disability comes to either or to both, the 
cottage is surrendered and they move into 
the main building. 

Another method is for the couple to live 
in the cottage but take their meals in the 
institution. At the present time the Pacific 
Methodist Home in Los Angeles is building 
a second home in Claremont, California; 
there will be twenty cottages around it and 
persons will buy life care in these cottages 
under this second arrangement. 

x * x 

An ordained minister, Mrs. Effie Cope, 
with $10, started the Sunset Home which 
has cared for scores of elderly people in 
Metropolis, Illinois. Mrs. Cope rented a 
large home and went into debt for the fur- 
nishings, a debt she managed to pay even 
though she started out charging only $4.00 
a week. Now preference is given to those 
receiving old age assistance, but when space 
is available, private patients pay $100 to 
$150 a month. At the present time there 
are 24 aged persons at Sunset Home, all but 
five of them invalids who have to be served 
in their rooms. The courage and persever- 
ance of‘one women has helped many. 

x * * 

The sixth edition of the Welfare Coun- 

cil’s Suggested Standards for Homes for 


the Aged (listed page 75) has been pub- 
lished. Of the thirteen standards covered, 
the most extensively revised are those on 
nutrition, recreation, and medical and nurs- 
ing care. An appendix has been added on 
extension care programs, and another new 
feature is a selective bibliography. This 
edition, the first revision since 1939, should 
be very useful to all organizations concerned 
with the care of the elderly. 


Elders in the News 


Birthdays-—Exira, Ia. Nearly 1000 per- 
sons helped Mrs. Mary Kilworth celebrate 
her 107th birthday in December, and she 
received a letter from President Truman 
wishing her “peace and contentment.” 

Pittsburgh. Christmas, 1948, was Mrs. 
Eliza Dent’s 105th birthday, and she ob- 
served it by opening gifts and drinking a 
little beer. 

St. Louis. William Kowazek, one of the 
few surviving Civil War veterans in Mis- 
souri, quietly observed his 101st birthday. 

Bronxville, N. Y. “If you want to live to 
be 100, do everything,” Francesco La Sala 
advised on his 100th birthday in December. 

Atlanta, Ga. John H. Kirkman of the 
Salvation Army celebrated his 93rd birth- 
day by spending the whole damp and chilly 
day clanging the bell at a Christmas kettle. 

St. Louis. Mrs. Clara Sandberg, at 87 
years of age, still works an 8-hour day in a 
millinery department. “I don’t know what 
I’d do with myself if I didn’t work,” she 
said. 

St. Louis. Julius T. Rombauer observed 
his 87th birthday by playing nine holes of 
golf. Among other sports he still likes and 
engages in deep sea fishing and swimming. 

ok ok ok 

Romance—The Frank Howells of Los 
Angeles observed their 70th wedding anni- 
versary. 

Armed with an affidavit from a psychia- 
trist that she was mentally competent and 
fully aware of what she was doing, Mrs. 
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Adriana Nicholson, 90, won a license to 
wed her chauffeur, Allan Lee Gustard, 28, 
in Los Angeles. “This is not romance,” she 
said. “This is in the nature of a contract.” 

Jesse Ray Davison, Minneapolis, a bach- 
elor of 89 years, eloped with Mrs. Della 
Farrell, a 79-year-old widow, to Winnipeg, 
Canada. 

An 83-year-old veterinarian of Minne- 
apolis married his fourth wife, age 33, in 
December. “Life is just beginning for me 
again at 83,” he said. , 

Karl Robinson of Los Angeles, 82 years 
old, was refused a divorce by a judge who 
ruled he was too old despite his plea that 
he had plenty of time left. Robinson said 
his wife had been in a mental hospital for 
20 years and he wanted to remarry. 

Thomas Vandiver, 81 years old, and Miss 
Macine Freeman, 24, were married in Ca- 
bool, Missouri, in November. 

A United States district court awarded 
$8000 damages to Mrs. Jessie E.. Simmons, 
80 years old, of Kansas City, Missouri, in 
her breach of promise suit against 80-year- 
old Hyrum S. Lewis, Delco, Idaho. 


* * * 


Words of Advice—“You’re likely to live 
longer if you kiss your wife before you 
leave home every morning,” Dr. Herbert 
Acuff, president of the United States Chap- 
ter, International College of Surgeons, told 
the Cathedral Luncheon Club in St. Louis 
in November. 


Dr. Thurman B. Rice of the Indiana Uni- 
versity medical school says people worry so 
much about growing old that they just don’t 
enjoy life. 

* * * 

From Ripley—Sefora Felipa Grijalba Al- 
dana, Tunja, Colombia, married at the age 
of 100, bore a son at 101, and died when 
120. 


Ninon de !’Enclos, noted French beauty, 
at 85 was declared by Louis XIV to be the 
most beautiful woman in the empire. She 
retained all the freshness of youth until 
death at 91. 


The “Youth” Machine, the new rocket 
plane, can travel over 1000 miles per hour. 
If the plane flies east to west it outspeeds 
the rotation of the earth and time is turned 
backward as you grow 6 minutes younger § 
every hour. 

x * * 


And from the Cartoons—From Grin and 
Bear It by Lichty we have a cartoon depict- 
ing one convict commenting on the news- 
paper to his cell-mate, “Nuttin’ but bad§ 
news, Butch! Now scientists claim dey § 


” 


added 10 years to our lives . . 


2 


News and Notes 


Meetings—An institute on the Problems 
of Aging will be held at Washington Uni- 
versity, St. Louis, April 11 and 12. The 
meetings will be sponsored by the Univer- 
sity’s School of Medicine, School of Social 
Work, and the Division of Adult Education. 

Participants will include Robert J. Havig- 
hurst, Committee on Human Development, 
University of Chicago; William H. Stead, 
former head of the U.S. Employment Serv-§ 
ice; E. M. Bluestone, Director, Montefiore 
Hospital, New York City, Advisory Com-j 
mittee on Geriatrics, Department of Health, 
New York City; George Lawton, the Old 
Age Counselling Center, New York City;§ 
Edward J. Stieglitz, physician and geron- 
tologist, Washington, D.C.; Ewan Clague, 
Commissioner, Bureau of Labor Statistics, 
Washington, D.C.; Roy Hoskins, Professor 
Emeritus of Physiology, Harvard; andj 
Oskar Schulze, Committee for Research on 
Aging, School of Social Service Administra- 
tion, University of Chicago. 

The meetings are open to the public; the 
$3.00 registration fee covers attendance ai 
all sessions. 

The Institute on Adjustment of the Aging 
Population convened at the University olf 
California February 1, 2, 3, and 4. 

Among those taking part in the pane 
discussions and round table talks were: 
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Ewan Clague, Commissioner, Bureau of 
Labor Statistics; Jane Hoey, Director, Bu- 
reau of Public Assistance, Sotial Security 
Administration, Federal Security Agency; 
Margaret Wagner, Executive Director, 
Benjamin Rose Institute, Cleveland; Dr. 
Martin Cherkasky, Home Care Executive, 
Montefiore Hospital, New York City; 
Harry Levine, Administrator, Special Serv- 
ices for the Aged, Department of Welfare, 
New York City; Dr. Murray B. Ferderber, 
HConsultant in Physical Medicine and Re- 
Hhabilitation and Assistant Professor of 
Medicine, University of Pittsburgh; Helen 
}Brunot, Consultant in Recreation and form- 
er Director of the Bureau for Aged, Wel- 
}fare Council, New York City. 

| Co-sponsoring the meeting with the 
sity’s School of Public Health, Institute of 
Industrial Relations, and the Department of 
Institutes, University Extension. 


* * 


The Sixth Annual Meeting of the Ameri- 
can Geriatrics Society will be held at Hotel 
Brighton, Atlantic City, June 2, 3, and 4. 


* * x 


The Medical Society. for the Care of the 
Elderly met at St. John’s Hospital, Batter- 
sea, October 4. The first part of the pro- 
ceedings was concerned with a demonstra- 


tion of cases of arthritis by Dr. Trevor 
Howell. After tea there was a discussion on 
the organization of a geriatric unit. 

The next meeting of the Society for the 
Care of the Elderly took place at St. Helier 
Hospital, Carshalton, Surrey, January 25. 


* * * 


Appointments—Dr. Francois Bourliére, 
Dr. Francisco Vega Diaz, Dr. Torben Geill, 
and Dr. Per Hanssen have accepted appoint- 
ments as foreign correspondents for the 
JouRNAL OF GERONTOLOGY. Dr. R. Courrier 
has resigned as correspondent for France. 

Dr. Bourliére is research assistant of the 
Department of Physiology of the Paris Uni- 
versity School of Medicine and secretary of 
the French Gerontological Society. Dr. 
Vega Diaz is director of the Department of 
Geriatrics, General Hospital, Madrid, and 
secretary of the Spanish Gerontological So- 
ciety. Dr. Geill is senior physician, De 
Gamles By, Copenhagen. Dr. Hanssen is 
senior physician, Oslo Municipal Hospital, 
Ullevaal, Oslo. 


* * x 


Courses in Instruction—Dr. George Law- 
ton, New School for Social Research, New 
York, is giving fifteen lectures, February 11 
through May 27, on The Psychology of 
Aging Successfully, to be followed in the fall 
by a course in counselling the older person. 
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JosepH C. Aus, President 
Massachusetts General Hospital 


Fruit St. 


Boston 14, Massachusetts 


Henry S. Simms, Secretary 
630 W. 168th St. 
New York, New York 


Ropert A. Moore, Jreasurer 
570 S. Euclid Ave. 
St. Louis 10, Missouri 


Ciive M. McCay, President-Elect 


Cornell University 
Ithaca, New York 


Minutes of the Fourth Annual Meeting of the Members of the 


Corporation of the Gerontological Society, Inc. 


The meeting was called to order at 12:30 
P.M. on January 8, 1949, in Room E at the 
Hotel Commodore, Forty-second Street and 
Lexington Avenue, New York City. 

Present in person were: Joseph C. Aub, 
Clive M. McCay, William deB. MacNider, 
Robert A. Moore, Nathan W. Shock, Eph- 
raim Shorr, Henry S. Simms, George B. 
Wislocki, and Frederic D. Zeman. 

Absent were: Walter Bauer, Walter Miles, 
William Malamud, and Ernest Burgess. 

Others present were Col. J. E. Ash, Mrs. 
Marjorie Lawson, and Miss Ada Moss. 

Those present in person constituted a 
quorum for the transaction of business. Dr. 
Aub, the President, acted as Chairman of 
the meeting. Dr. Simms acted as Secretary 
of the meeting. 

The Chairman presented a Call and 
Waiver of Notice signed by all the members 
of the Corporation. This was ordered filed 
with the minutes. 

The minutes of the third annual meeting 
were read and approved. 

The Chairman pointed out that the term 
of office of the following members of the 
Corporation and of the Council had expired: 


Joseph C. Aub (as President of the So- 

ciety ). 

Ephraim Shorr (as representative of the 

Medical Research Section). 

William deB. MacNider (as representa- 

tive of the Biological Research Section). 

Walter R. Miles (as representative of the 

General Section ). 

Dr. C. J. Van Slyke was nominated for 3 
term of two years (as President-elect dur- 
ing 1949, and as President during 1950). 
Upon motion duly made, seconded, and car- 
ried, Dr. Van Slyke was elected to serve a: 
a member of the Corporation until the an- 
nual meeting of the Corporation in 1951 and 


until the election and qualification of his 


successor. 
The following persons were nominated to 
serve as members of the Council for a term 
of three years: 
Joseph C. Aub (to represent the Medical 
Research Section). 
Oliver H. Lowry (to represent the Bio 
logical Research Section). 
George E. Johnson ( to represent the Gen- 
eral Section). 
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There being no further nominations, on 
motion duly made, seconded, and carried, 
the above persons were elected by ballot as 
members of the Corporation to serve until 
the annual meeting of the Corporation in 
1952 and until the election and qualification 
of their successors. 

Dr. Robert A. Moore presented a report 


of the Corporation. By unanimous vote the 
report was accepted and a copy was ordered 
filed with the minutes. 

There being no other business, upon mo- 
tion duly made, seconded, and carried, the 
meeting was adjourned. 

Henry S. Simms, Secretary. 


Minutes of the Fourth Annual Meeting of the Council 


of Gerontological Society, Inc. 


The meeting was called to order at 1:00 
P.M. on January 8, 1949, in Room E at the 
Hotel Commodore, Forty-second Street and 
Lexington Avenue, New York City. 

Members of the Council present were: 
Joseph C. Aub, Clive M. McCay, William 
deB. MacNider, Robert A. Moore, Nathan 
W. Shock, Ephraim Shorr, Henry S. Simms, 
George B. Wislocki, and Frederic D. Zeman. 

Absent were: Walter Bauer, Walter Miles, 


William Malamud, and Ernest Burgess. 

Others present were: Col. J. E. Ash, Mrs. 
Marjorie Lawson, and Miss Ada Moss. 

The minutes of the third annual meeting 
were read and approved. 

The Treasurer presented a report of the 
Corporation, duly signed and witnessed. 
This was approved and ordered filed with 
the minutes. ; 


1948 ANNUAL REPORT OF THE MEMBERS OF THE GERONTOLOGICAL SOCIETY, INC., PUR- 
SUANT TO SECTION 46 OF THE MEMBERSHIP CORPORATIONS LAW OF NEW YORK 


TO THE MEMBERS OF THE GERONTOLOGICAL SOCIETY, INC.: 


The members of the corporation submit the following report for the year ended December 31, 1948. 


(1) Real property 
Personal property 
Cash deposit in the First National Bank 
Journal Account 
Membership Account 
Petty cash fund 
Office furniture (St. Louis) 


$ 0.00 


Estimated value, back issues of the Journal of Gerontology, 1947 


and 1948 (St. Louis) 


3,500.00 
16,995.25 


(2) Receipts: The amount and nature acquired during the year ended De- 


cember 31, 1949 


Grant from the Josiah Macy, Jr. Foundation 


Membership dues 


Subscriptions to the Journal of Gerontology 
Advertising, reprints, excess engraving in the Journal of Gerontology 


5,000.00 

744.88 
4,943.88 
1,587.92 
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(3) Disbursements: The amount applied, appropriated, or expended during 
the year ended December 31, 1948 

Copyrights (2 issues, Journal of Gerontology) 
Drayage 
Fidelity Bond 
Office supplies 
Printing and mailing 2 of the 4 issues of the Journal of Gerontology. . 
Publicity 
Refunds 
Reprints 
Shipping and postage 
Printing and stationery 
Telephone and telegrams 
Charles C. Thomas for 1946 issues of the Journal of Gerontology... 184.18 
Travel expense 113.82 
Accounting service 35.00 
Typewriter rental 35.00 
Salaries 3,309.10 


(4) Summary 
Cash balance on hand January 1, 1948 10,499.06 
Receipts during year ended December 31, § 12,276.68 
Disbursements during such year 9,360.49 


Leaving a balance of 


(5) The names and places of residence of the persons who have been admitted 
to membership in the corporation during the year ended Dcember 31, 1948 


MEMBERS to serve until 1951: 


(1) Dr. C. M. McCay 
School of Nutrition, Cornell University 
Ithaca, New York 
(2) Dr. Frederic D. Zeman 
111 East 88th Street 
New York, New York 
(3) Dr. George B. Wislocki 
Harvard Medical School 
25 Shattuck Street 
Boston 15, Massachusetts 


Dated January 5, 1949 


State of Missouri 
City of St. Louis 


Joseph Aub and Robert A. Moore, being severally duly sworn, each for himself says: That the said Joseph ¥ 
Aub is President, and that the said Robert A. Moore is Treasurer of the Gerontological Society, Inc.: that 
the foregoing is a report thereof showing the whole amount of personal property owned by said corporation, 
where located, and where and how invested; the amount and nature of the property acquired during the year § 


ended December 31, 1948, being the year immediately preceding such date, and the purpose, objects, or per- 
sons to or for which such applications, appropriations, or expenditures have been made; the names of the 


persons admitted to membership in the corporation during the year; and that the corporation owns no real 


property; which report is in all respects true to the best of deponent’s knowledge and belief. 


JosePpH C. Avs, President 


Rosert A. Moore, Treasurer 
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GERONTOLOGICAL SOCIETY, INC. 
Editorial Account 
FINANCIAL STATEMENT 
For the year ended December 31, 1948 


Balance January 1, 
Less Petty Cash transferred to Journal Account 


Receipts : 
Josiah Macy, Jr. Foundation 
Transferred from Journal and 
Fidelity Bond 


Total Receipts 


Disbursements : 
Accounting Service 
Typewriter Rental 
Salaries 3,309.10(a) 
143.75(b) 


Total Disbursements 
pe I ee 


Balance December 31, 1948 


(a) Total Salaries for period 
Less: Taxes withheld but not remitted as of Dec. 31, 1948 
Federal Income Tax 109.50 
City Income Tax 6.00 


$3,111.40 
49.96 


$3,061.44 


936.60 


$2,124.84 


$3,300.00 


115.50 





Plus: Federal Income Tax withheld but not remitted until 
this period 


(b) Editorial Account was charged with only 2/5 of a 3 year Fidelity 
Bond covering the Treasurer and Assistant to the Editor. Having 
been reimbursed $86.25 by the Journal and Membership Accounts, 
the actual charge to the Editorial Account was $57.50. 


$3,184.50 


124.60 


$3,309.10 
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GERONTOLOGICAL SOCIETY, INC. 
Journal Account 
FINANCIAL STATEMENT 
For the year ended December 31, 1948 


NE ON 2 laid dai dow Se areig pated 0! Go are sue 6ki'9 


Plus Petty Cash transferred from Editorial Account Jan. 1, 1948 


Receipts: 
Es CINE OID 1 6c. oiscsie nes. 60's 0. dip Sono wes woes $2,500.00 
ee aha yh igre ere oi ets Sasa Giana nes da pecera eile <wiooh areal aveie 4,943.88 
ER NEE SORE er ae oe ee re 869.92 
rei a0 aha eave solves Siero odds SGraig a: gus eas Bob owed 635.18 
ores nak ie oar Vaie nignaisione aconelw bean wines Hol wrete ote See 82.82 
RN E55 nsdn ahs laces ier ood eos Ow Orsi o ooe RRR 
Disbursements: 
PSs gS src d)a,0 4 cosine id safes wiv pie seis w 54 tela vinss 8.00 
RS a radi i.o'5'd asst S/d Se wt eck mie <u owe + hie Sieg 10.82 
gis 24 Srdehiclo Wig iahegs hy alsa tree Were wi Risim’e. sas)g:6 57.50(a) 
eg oi sit eels 6G x Belg dow wre Sas ew slave 57.59 
Preteen Tl A FOMCTIRE © oo. i555 oes ocevewssosceccseeses SIOOEKD) 
ee Gees cies Sars w, wceena eauw eee oseses ene's 729.07 
he tas oo aS sore le pie aie S20 gio aie a ow Oss wes 6.00 
IN ora rn tla ac as Soha a cee doing SS Ag T9409 08 ROP Soe 676.00 
I iS. es Gry gece wig ade des eiepere @14:4 vig 9-64:6-0.8 191.85 
I A N55 55a (a oi Awieie' ¢ ae o)0.0 alot Kase a wis b'0.0.06 109.94 
a cpr aid Srpigioab avo aa Sirid Wain eierwiees 14.63 
Se 184.18 
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(a) Journal Account was charged with 2/5 of a 3 year Fidelity Bond 


covering the Treasurer and Assistant to the Editor. 


(b) Invoices for two issues of the Journal which will amount to ap- 
proximately $3,500.00 have not been received and paid in this 
period. 


$9,031.80 
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GERONTOLOGICAL SOCIETY, INC. 
Membership Account 
FINANCIAL STATEMENT 
For the year ended December 31, 1948 


Balance January 1, 1948 
6,624.28 


49.96 Receipts: 


Memberships 


16,674.24 Subscriptions 


EE EIR 55.5 ise kcs Satnwsiesees 


Disbursements : 
Transferred to Journal Account 
Postage 
Printing and Stationery 


Transferred to Journal Account for Fidelity Bond 


Total Disbursements 


ees GE TONE 2. < dot x dase sc xtens 


Balance December 31, 1948 


1,051.65 


1,051.65 
99.00 
60.22 
28.75(a) 


1,239.62 


556.91 


$1,320.29 


(a) Membership Account was charged with 1/5 of a 3 year Fidelity 
Bond covering the Treasurer and Assistant to the Editor. 


Dr. Moore presented a report of the Edi- 
f tor-in-Chief of the Journal of Gerontology. 


This was approved and ordered filed with 
the minutes. 


Editor's Report for 1948 


The third volume of the JOURNAL OF 
| GzRoNTOLOGY, consisting of 330 pages, had 
}a total of 26 original papers, covering the 

following fields: 

Biologic and medical sciences...... 17 

Social sciences 

Humanities 

General 

Forty-three papers were submitted for 

publication as of December 1, 15 more than 
last year; 14 were rejected, and 3 are as yet 
> unpublished. 
| Other statistics on the editorial make-up 
of volume 3 according to sections are: 
Current Comment ........: 33 items 


19 920.56 
49.56 


9,970.12 


12 books 
6 topics 


Book Reviews 

Gerontologic Reviews 
Organization Section 15 pages 
Index of Literature 55 pages 


The Legal Aspects section was suspended 
because the State Legislation reports pre- 
pared by the Law and Legislative Reference 
Section of the Social Administration Library, 
on which the material for the section was 
based, were discontinued because of federal 
budget reductions. 

Dr. Albert I. Lansing resigned as Assis- 
tant Editor on September 1, and Dr. Esben 
Kirk accepted appointment as Managing 
Editor on September 22. Dr. Nathan W. 
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Shock is continuing as Assistant Editor. 

The cost of the editorial office was borne 
by half of this year’s grant from the Josiah 
Macy, Jr. Foundation and by part of last 
year’s balance in the bank. The bank ac- 
count now shows a balance of $2,124.84, a 
reduction of $936.60 from last year. It is 
estimated that this balance will be reduced 
another thousand dollars by the end of next 
year even though the entire year’s grant 
from the Josiah Macy, Jr. Foundation will 
be placed in it. 

Many of the subscriptions for 1948 were 
not renewed immediately, and on February 
1 the subscription list stood at 465. As 
more renewals, new memberships to the 
Gerontological Society, and new subscrip- 
tions came in, the total increased to 600 by 
March 1, 700 by April 1, and after that the 
list increased more gradually until by De- 
cember 1 it was 807 with approximately 30 
additional new subscriptions to begin next 
year. Approximately 150 unsolicited renew- 
als came in before December 1. The sale 
of back issues, both 1946 and 1947, has 
been quite satisfactory. 

In addition to direct mail advertising, the 
JouRNAL was exhibited at the First National 
Conference of Protestant Homes for the 
Aged in Cincinnati in February, at the Na- 
tional Conference of Social Work in At- 
lantic City in April, and at the National 
Conference of the American Library Asso- 
ciation in Atlantic City in June. The first 
two of these produced the most new sub- 
scriptions, and while not enough new sub- 
scriptions were obtained to pay expenses, 
the publicity obtained at the exhibits was 
valuable. 

Publication was late throughout the year. 
The printing of the January and April is- 
sues required five months each, the July is- 
sue three and a half months, and the Octo- 
ber issue one and a half. It was decided to 
include the program and abstracts of papers 
to be presented at the First Annual Scien- 
tific Meeting of the Gerontological Society 
in the October issue; however, the abstracts 
came in too late to be included and were 


published separately as a special supplement, 

The cost of printing the first three issues 
of the Journal for 1948 was almost double 
the cost of printing similar issues in 1947, 
Then on November 10 the Ann Arbor Press 
notified us that beginning with the next is. 
sue, it would be necessary to increase our 
costs 8 per cent “across the board” because 
of their increased labor and paper costs. 

The Journal Account showed a balance o/ 
$9,920.56 in the bank at the end of the year, 
However, it is estimated that the balance 
will be reduced approximately $6,420.56 
after the cost of the July and October issues 
is paid. With the increased printing costs 
it is anticipated that the disbursements will 
exceed receipts by $2,556.00, thus reducing 
the bank balance to approximately $3,864.56 
at the end of 1949. 

In other words, this Journal, on its pres. 
ent budget, will need about 2,000 subscrip- 
tions to break even. We estimate 800 next 
year. With this deficit and with costs dov- 
ble, I think the Council should give serious 
consideration to increasing the subscription§ 
rate to $8.00 without change in membership 
dues. 


Rosert A. Moore, Editor-in-Chief. 


The following officers were nominated tof 
serve until the annual meeting in 1950 and 
until election and qualification of their suc- 
cessors: 

President Clive M. McCay 
President-elect C. J. Van Slyke 

Treasurer Robert A. Moore 
Editor-in-Chief Robert A. Moore 
Secretary Henry S. Simms 

Plans for the next Scientific Meeting were§ 
discussed. It was proposed that Gerontolog- 
ical Society hold a joint meeting with thej 
American Society for the Study of Arterio 
sclerosis in Chicago during November, 1949. 

Col. J. E. Ash discussed the activities o/ 
the American Registry of Pathology. It wasf 
agreed that the Gerontological Society should 
make use of the facilities of this registry 
through a special committee appointed for 
this purpose and that it should contribute 
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$200 toward its support for the coming 
year. 

It was pointed out by the Editor-in-Chief 
that an increase in subscription price of the 
Journal is needed. Upon motion duly made, 
seconded, and carried, it was voted that the 
subscription price to the Journal be raised 
to $8.00 per year, and that the membership 
dues remain at $10.00 (including a subscrip- 
tion to the JOURNAL. 


Dr. Ephraim Shorr was elected to serve 
as representative of the Gerontological So- 
ciety in the Council of the A.A.A.S. for a 
term of two years, until the annual meeting 
of the Society in 1951, and until a successor 
has been duly elected and qualified. 

There being no other business, upon mo- 
tion duly made, seconded, and carried, the 
meeting was adjourned. 

Henry S. Simms, Secretary. 


Minutes of the 1949 Annual Business Meeting 


of the Gerontological Society, Inc. 


The meeting was called to order at 1:15 
p.M. in the East Ballroom at the Hotel Com- 
modore, Forty-second Street and Lexington 
Avenue, New York City, on January 9, 
1949. 

Dr. Joseph C. Aub, President of the So- 
ciety, acted as Chairman of the meeting. 
Dr. Henry S. Simms acted as Secretary. 
About thirty members of the society were 
present. 

The Chairman pointed out that the Coun- 
cil had nominated the following officers to 
serve during the coming year: 

President Clive M. McCay 
President-elect C. J. Van Slyke 

Treasurer Robert A. Moore 
Editor-in-Chief Robert A. Moore 
Secretary Henry S. Simms 


and the following members of the Council 
each to serve for a period of three years: 
Representing the 
Medical Re- RF 
search Section Joseph C. Aub 
Representing the 
Biological Re- 
search Section 
Representing the 
General Section George E. Johnson 


Oliver H. Lowry 


Upon motion duly made, seconded, and 
carried, the above officers and other mem- 


bers of the Council were elected to serve 
for their respective terms. 

The Chairman announced that the fol- 
lowing committees had been appointed by 
the incoming President to serve for a period 
of one year: 

Publication Committee 

Roy G. Hoskins (Chairman) 

William deB. MacNider 

Joseph C. Aub 

Registry Committee 

George B. Wislocki (Chairman) 

William deB. MacNider 

Walter W. Jetter 

Program Committee 

William B. Kountz (Chairman) 

Edward J. Stieglitz 

Paul R. Cannon 

Robert J. Havighurst 

Membership Committee 

Nathan W. Shock (Chairman) 

Joseph T. Freeman 

Harry Goldblatt 

The Chairman announced that the Coun- 
cil had made plans for a Scientific Meeting 
to be held in Chicago on November 5 and 
6, 1949, in association with the meeting of 
the American Society for the Study of Arte- 
riosclerosis which will meet on November 
6 and 7, 1949. 
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Dr. Klinck discussed the activities of the 
American Registry of Pathology and pointed 
out ways in which they might cooperate in 
the collection of material related to geron- 
tology. Upon motion duly made, seconded, 
and carried, it was voted that the Geron- 
tological Society should support the activi- 
ties of the registry. 

Dr. Shorr called attention to the indebted- 
ness of the Gerontological Society to the 
Josiah Macy, Jr. Foundation for its aid in 
implementing research and advances in the 
field of gerontology. He pointed out that 
the Macy Foundation had supported the 
publication of two editions of the book 
Problems of Ageing; had supported numer- 
ous research projects in this field; had been 
responsible for the organization and the 
continuation of the Club for Research on 
Ageing; and had made it possible for the 
Gerontological Society to become established 
and to publish the JouRNAL oF GERON- 
TOLOGY. Upon motion duly made, seconded, 
and carried, it was voted that the Society in- 
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dicate its appreciation to the Macy Founda. 
tion. 

Dr. Hoskins, as Chairman of the Publi- 
cations Committee, pointed out the need for 
good material to be published in the JouRNAL, 

Dr. Moore, as Editor-in-Chief of the 
JOURNAL, gave credit to those who have 
worked with him in conducting the editorial 
work of the JouRNAL. 

Dr. Kountz, Chairman of the Program 
Committee, requested suggestions in regard 
to the forthcoming meeting of the Society 
to be held in Chicago on November 5 and 
6, 1949. 

The Chairman announced that the sub- 
scription price of the JOURNAL will be raised 
to $8.00 per year, but that the membership 
dues (including subscription to the JOURNAL) 
will remain at $10.00. 


There being no other business, upon mo- 
tion duly made, seconded, and carried, the § 


meeting was adjourned. 


Henry S. Simms, Secretary. 


Officers and Council of the Gerontological Society, 1949 


President Clive M. McCay 
President-elect C. J. Van Slyke 
Treasurer Robert A. Moore 


Editor-in-Chief Robert A. Moore 
Secretary Henry S. Simms 


The Council consists of the officers to- 
gether with the following men who repre- 
sent the three sections of the Society: 


Medical Research: To Serve Until: 


WUUNUEE OE ois. boone cela diate 1950 





Frederic D. Zeman........ 1951 
pK yee 1952 


Biological Research: 


Nathan W. Shock........ 1950 

George B. Wislocki....... 1951 

Oliver H. Lowry.......... 1952 
General: 

William Malamud........ 1950 

Ernest W. Burgess........ 1951 

George E. Johnson..... 1952 
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Committees of the Gerontological Society for 1949 


Publication Committee: Program Committee: 
Roy G. Hoskins (Chairman) William B. Kountz (Chairman) 
William deB. MacNider Edward J. Stieglitz 
Joseph C. Aub Paul R. Cannon 


Registry Committee: Robert J. Havighurst 


George B. Wislocki (Chairman) Membership Committee: 
William deB. MacNider Nathan W. Shock (Chairman) 
Walter W. Jetter Joseph T. Freeman 

Harry Goldblatt 


Members 


Members Deceased: Mr. Stewart P. Elliott, San Francisco, California; Dr. Victor C. 
Myers, Cleveland, Ohio. 


Total full membership, January 1, 1948 
Deceased during year 
Resigned during year 


New members 


Total full membership, January 1, 1949 
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PITUITARY IMPLANTATION 


The beneficial effect of pituitary implanta- 
tion to hypothysectomized dogs was demon- 
strated as early as 1909 by Crowe, Cushing, 
and Homans (Quarterly Journal of Experi- 
mental Physiology, 2: 389-400, 1909) and 
was confirmed in experiments on rats in an 
extensive study by Smith and Engle in 1926 
(Anatomical Record, 32: 221, 1926; Jour- 
nal of the American Medical Association, 
88: 158-161, 1927; American Journal of 
Anatomy, 40: 159-217, 1927-1928). It was 
further shown by the latter authors and by 
Zondek and Ascheim (Archiv fiir Gynako- 
logie, 130: 1-45, 1927) that pituitary im- 
plantation in infantile mice will cause a pre- 
mature sexual development with appearance 
of oestrus, ovarian enlargement, and follic- 
ular maturation. Also in senile mice sim- 
ilar changes in the genital system were ob- 
served, the pituitary implantation in female 
animals resulting in a growth of the atrophic 
ovary to three times its size, maturation of 
follicles, and appearance of corpora lutea, 
these changes taking place as early as four 
days after the transplantation. 

Based on these striking findings in ani- 
mals pituitary implantation has been used 
to some extent in the clinic for correction 
of pituitary deficiency, but no summary of 
the literature pertaining to this subject ap- 
pears to have been made. In view of the 
similarity between some aspects of the 
symptomatology of pituitary deficiency and 
of senile changes, a review of the results 
obtained in various conditions by pituitary 


transplantation in human individuals ap- 
peared to be of some interest. 

The materiai used for transplantation has 
chiefly consisted of calves’ pituitaries, re- 
moved aseptically within thirty minutes after 
the slaughter of the animal. The rapid 
handling of the gland appears to be of im- 
portance since it was found that calves’ 
hypophyses removed eight hours after death 
were ineffective in animal experiments 
(Smith and Engle, American Journal of 
Anatomy, 40: 159-217, 1927-1928). After 
removal of the glandular capsule the tissue 
is implanted. subcutaneously, intramuscu- 
larly, intracerebrally, subperitoneally, or 
into the tissue of the labia majora. In other 
instances the divided gland has been sus- 
pended in saline and injected intramuscu- 
larly through a thick needle. The trans- 
plantation usually results in a local anaphy- 
lactic reaction with exudation (Wolfsohn, 
The Journal of the International College of 
Surgeons, 5: 508-513, 1942). For this rea- 
son and because the subperitoneal implanta- 
tion in a single instance has been followed 
by fatal peritonitis, the subcutaneous or in- 
tramuscular transplantation is now generally 
employed. 

The technique for implantation of human 
pituitaries has been essentially the same as 
that used for calves’ hypophyses, the glands 
being obtained from stillborn babies or from § 
accidentally killed young individuals. AJ 
special effort to secure the survival of the § 
transplanted human pituitary was exhibited 
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by Bogarez in 1938 (Acta medica U.R.SS., 
1; 521-533, 1938), who removed the section 
of the internal carotid artery which supplied 
the gland together with the pituitary and in- 
serted the artery by arterial end to end 
suture in the divided brachial artery of the 
patient. By removing both the right and the 
left carotid artery from the sinus caverno- 
sus one of the arteries would serve as a re- 
serve if the first attempt of arterial suture 
failed during the operation. Transplantation 
into the sympathetic fibers surrounding the 
cervical part of the carotid artery without 
arterial suture has been advocated by Ku- 
banyi (Wiener medizinische Wochenschrift, 
91: 590-592, 1941), but appears to have 
been performed only in a few instances. 
Studies on the survival time of hetero- 
transplants have been performed by Kylin 
(Acta medica Scandinavica, 91: 428—434, 
1937), who in experiments on rabbits found 
stainable cells from calves’ pituitaries after 
a period of three months. In a single case, 
in which histologic observations were made 
on a transplant of a calf pituitary to a 
patient nineteen months after the implanta- 
tion, only necrotic residual tissue was dis- 
cernable at the site of the transplantation 
(Svenska lakartidningen, 34: 553-564, 
1937). On the whole it appears reasonable 
to assume that any effect of heterotrans- 
plants is explainable only through the grad- 
ual release of rather large amounts of im- 
planted hormone. Concerning the case of 
homotransplantation, the possibility of a 
survival, at least temporary, of the im- 
planted tissue would seem to exist. No data 
are available, however, in the literature on 
the survival time of homotransplants in 
human individuals, but in experiments on 
mice living homotransplants of the pituitary 
have been demonstrated after periods of 
seven to ten months following the trans- 
plantation (Wolfe, Kirk, and Loeb, Amer- 
ican Journal of Cancer, 38: 239-242, 1940). 
The conditions in which pituitary im- 
plantation has chiefly been used in the clinic 
include Simmond’s disease, the so-called 
adolescent pituitary cachexia syndrome of 


v. Bergmann and Kylin (Deutsche medizin- 
ische Wochenschrift, 60: 123-126, 159-163, 
1934; Ergebnisse der inneren Medizin und 
Kinderheilkunde, 49: 1-63, 1935), adiposo- 
genital dystrophy, pituitary dwarfism, dia- 
betes insipidus, and resistant cases of amen- 
orrhceea in young women. As a general rule 
the treatment appears to have been used 
only in such patients in whom the usual 
treatment with hormone injections had 
failed. 

The first case of successful implantation 
of a pituitary gland was reported from this 
country in 1912 by Cushing (Cushing, The 
Pituitary Body and its Disorders, 1912), 
who transplanted a pituitary from a still- 
born baby into the cerebral cortex of a 
patient suffering from cachexia hypophy- 
seopriva, resulting from a pituitary cyst. 
This implantation proved capable of reliev- 
ing the cachectic condition. In 1934 v. 
Bergmann (Deutsche medizinische Woch- 
enschrift, 60: 123-126, 159-163, 1934) re- 
ported the beneficial effect of implantation 
of calves’ hypophyses in 3 cases of the not 
so clearly defined syndrome of juvenile pitu- 
itary cachexia. The treatment with calves’ 
pituitaries was adopted the following year 
by Kylin in Sweden, who subsequently be- 
came the most enthusiastic supporter of the 
treatment. 

In 1937 Kylin (Svenska lakartidningen, 
34: 553-564, 1937) was able to report im- 
provement in 24 out of 30 cases of Sim- 
monds’ disease and juvenile pituitary cach- 
exia. In Kylin’s cases as a general rule 
menstruation and sexual functions returned 
after the treatment, the patient gained 
markedly in weight and frequently became 
able to work. In the young group of patients 
the results appear to have been especially 
spectacular. Thus, Kylin states that in sev- 
eral instances the parents of the teenagers 
complained of the childrens’ strenuous social 
activities following the treatment. The re- 
sults of a single implantation of a calf’s 
pituitary often lasted for 3 to 4 years 
(Svenska lakartidningen, 37: 172-186, 
1940), an effect which is explained by Kylin 
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as the result of a restoration of the function 
of other endocrine glands due to the action 
of the implanted pituitary tissue. Favorable 
results in Simmond’s disease have also been 
noted by Goldzieher (Goldzieher, The En- 
docrine Glands, 1939), by Waldorp (La 
prensa médica argentina, 26: 1179-1194, 
1939), Wolfsohn (The Journal of the Inter- 
national College of Surgeons, 5: 508-513, 
1942), Krauel (Die medizinische Welt, 16: 
999-1003, 1942), Rochat (Helvetica medica 
acta, 9: 373-376, 1942), and Azérod (Bul- 
letins et mémoires de la Société médicale des 
hépitaux de Paris, 62: 279-281, 1946). 

In adiposogenital dystrophy implantation 
of calves’ hypophyses was followed by im- 
provement in several cases observed by 
Kylin (Svenska lakartidningen, 37: 911- 
914, 1940) and by Waldorp, Reforzo-Mem- 
brives, and Luchetti (La prensa médica ar- 
gentina, 26: 1179-1194, 1939), whereas 
Wolfsohn (The Journal of the International 
College of Surgeons, 5: 508-513, 1942) in 
one patient found the treatment ineffective. 

A thorough study of the effect of trans- 
plantation of human pituitaries to patients 
with pituitary dwarfism was published in 
1938 by Bogarez (Acta medica U.R.S.S., 1: 
521-533, 1938), who, as mentioned above, 
is the only investigator who has employed 
arterial suture to secure an adequate blood 
supply to the graft. In Bogarez’ interesting 
publication details are given of the results 
obtained in 11 patients. The average in- 
crease in height in these patients in whom 
no growth had been observed in a preceding 
control period was 6 cm. (0 — 16 cm.). In 
two girls menstruation started following the 
transplantation, and in postpubertal boys 
erections became more frequent. Of special 
interest from a geriatric point of view is the 
note from the case histories that two of the 
young patients had the wrinkled facial ap- 
pearance of an old man (le visage de viel- 
lard) and the observation that the wrinkles 
had disappeared six months following the 
transplantation of the pituitary. 

The results of implantation of calves’ 
pituitaries in patients suffering from diabetes 


7 


insipidus likewise appear to have been fay. 
orable (Waldorp, Reforzo-Membrives, and 
Luchetti, La prensa médica argentina, 26; 
1179-1194, 1939; Kylin, Svenska lakartid.§ 
ningen, 37: 911-914, 1940; Wolfsohn, The 
Journal of the International College of Sur. 
geons, 5: 508-513, 1942; Azérod, Bulletins 
et mémoirés de la Société médicale des hdépi- 
taux de Paris, 62: 279-281, 1946). The fact 
which in this condition seems to have at- 
tracted most attention and which has been 
used by the supporters of the treatment as 
a proof of the effectiveness of the trans- 
plantation is the very frequent observation 
of a marked decrease in the diuresis occur- 
ring twenty-four to forty-eight hours after 
the implantation. Simultaneous with the 
reduction in urine volume an increase in the 
specific gravity of the urine from values of 
1.001 to figures of about 1.020 is generally 
noted. The reduction of the diuresis from 
about 20 L. to a few liters per day usually, 
however, was found to last only ten to twen- 
ty days, but renewed effect was quite regu- § 
larly observed after renewed implantation. 
Although the marked effect thus appears to § 
be only of short duration it is pointed out in 
several of the publications that some reduc- 
tion of the diuresis may persist permanently. 

Publications on the use of pituitary im- 
plantation in cases of amenorrheoea of long § 
duration in young women are rather scarce. 9 
Satisfactory results have been reported by 
Waldorp, Reforzo-Membrives, and Luch- 
etti (La prensa médica argentina, 26: 1179- 
1194, 1939), Rochat (Helvetica medica } 
acta, 9: 373-376, 1942), and by Edstrom 
and Westmann (Zeitschrift fiir Rheuma- | 
forschung, 5: 417-424, 1942). The men- 
struation occurring after the implantation § 
was found by the latter investigators to be § 
of ovarian etiology, the endometrial biopsy 
showing the mucous membrane in the secre- 
tory phase. From the case histories it seems 
possible that some of the cases included 
under this heading represent mild forms of f 
Simmond’s cachexia. 

The perusal of the literature on pituitary 
implantation as given above leaves the im- 
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pression that the treatment occasionally 
may be of value. It seems of interest to 
note that while the experimental foundation 
of the treatment (Crowe, Cushing, and 
Homans, 1909) and the first clinical appli- 
cation (Cushing, 1912) were made in this 
country, the transplantation procedure in 


the last fifteen years appears to have been 
used chiefly in Europe and in South America. 
EsBEN KIRK. 


Division of Gerontology, Washington 
University, School of Medicine, St. 
Louis, Missouri. 
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NEW YORK REPORT ON PROBLEMS OF THE AGED 


BIRTHDAYS DON’T COUNT, New York 
State Joint Legislative Committee on Prob- 
lems of the Aging, Legislative Document 
No. 61, Albany, 1948, 326 pages, paper 
bound. 


Senator Thomas C. Desmond has justly 
earned the gratitude of his fellow citizens 
by his work as head of the New York State 
Trichinosis Commission (see Meat for Mil- 
lions, Legislative Document No. 52, 1941) 
and as head of the New York State Joint 
Legislative Commission on Nutrition (see 
Meals for Millions, Legislative Document 
No. 61, 1947). Now under an equally 
catchy title and in an even more attractive 
format, the Desmond-headed Legislative 
Committee on Problems of Aging has pre- 
pared an ambitious report with the aid of 
Advisory Committees on Longevity, on Em- 
ployment Problems of the Elderly, and on 
Recreation for the Elderly. 

The first and smaller part of this volume 
is occupied by the letter of transmittal to 
the Governor and the State Legislature sum- 
marizing the findings and conclusions of the 
Commission. Here we find statistics of the 
aged population of New York State, the ten 
basic needs of the aged, together with dis- 
cussion of health, employment, and social 
problems. In an appendix are printed sug- 
gested bills to set up a mobile geriatric lab- 
oratory, a geriatric program in the State 
Health Department, and an old age program 
in the State Labor Department. 


The second part is made up of individual 
contributions by recognized authorities in 
the field, including Dr. Louis Dublin, Dr. 
Herman Hilleboe, Dr. J. Murray Steele, 
Miss Ollie Randall, Mr. Harry Levine, Miss 
Gladys Fisher, and Dr. Lawrence K. Frank. 
Much of this material has been presented 
elsewhere in more detail for the professional 
worker, but the condensed presentations 
have value for legislators and others where 
reading time is limited. 

While the report has value in re-empha- 
sizing established truths and making them 
available to a larger audience, it is notably 
lacking in any workable proposal to unify 
existing federal, state, and private agencies 
in a concerted and coordinated attack on 
the fundamental social, economic, and medi- 
cal problems of the aged. Such a state-wide 
agency uniting the medical societies, the pri- 
vate and public hospitals, and the welfare 
agencies with the state departments of 
health, mental hygiene, and labor would pre- 
vent overlapping of effort, duplication of 
facilities, and the tendency to over-empha- 
size certain attractive aspects of the work, 
such as recreation, at the expense of the § 
more depressing, such as the care of the 
mentally ill. All in all, the report is a com- 


‘mendable attempt at initiating efforts that 


will require ever growing expansion, increas- 
ing funds, and enlightened public interest. 


FREDERIC D. ZEMAN 
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SPANISH TEXTBOOK ON GERIATRICS 


LECCIONES DE GERIATRIA, vol. 3, by 
M. Beltran Baguena, Libreria de F. Garcia 
Munoz, Valencia, 1948, 274 pages. 


The third volume of Baguena’s textbook 
in geriatrics includes lectures on the aging 
of the vascular system, changes in the pros- 
tatic gland with age, and senile lesions of 
the central nervous system. With exception 
of the chapter on the prostatic gland, which 
is somewhat summarily treated, the presen- 
tation of the subjects is on the whole ex- 
haustive and precise with emphasis on both 
the pathologic anatomical and the clinical 
aspects. The pathogenesis of the aging 


processes is given much consideration, and 


the literature is well covered. As was the 
case with the two first volumes of the series, 
literature references are omitted, and this in 
the reviewer’s opinion detracts from the use- 
fulness of a textbook in a relatively new spe- 
ciality. 

The main value of the book to non-Span- 
ish readers lies in the presentation of the 
points of view of Spanish scientists. Al- 
though these in the main are in accord with 
the opinions generally held in Anglo-Saxon 
countries, the slightly different approach to 
the problems is stimulating to readers in- 
terested in gerontology and geriatrics. 


EsBEN KIRK 


DEMOGRAPHY OF MEDIEVAL ENGLAND 


BRITISH MEDIEVAL POPULATION, 
Josiah Cox Russell, University of New 
Mexico Press, Albuquerque, 1948, 389 
pages, $6.00. 


This book is by a professional historian 
who has long been interested in the coordi- 
nation of information between historians 
and demographers. The author believes that 
much of the difficulty in establishing a fixed 
body of demographic principles is connected 
with the relative recency of most demogra- 
phic information. If general laws of demog- 
raphy are to be accepted they must be 
shown to have operated in the past as well 
as in the present. 

A study of early sources is made compli- 
cated for most demographers because they 
lack the historical training necessary to mas- 
ter the intricacies of ancient and medieval 
documents. Also the information obtained 
is seldom direct, so that the ability to evalu- 
ate the worth of indirect evidence is impor- 
tant. On the other hand, Russell believes 
that the demography of the past holds as 
much promise to the historians as to the 
demographers. 


What is needed is a series of careful 
studies of demographic evidence of the past 
presented in such a way that they can be 
used by both historians and demographers. 

A study of the demography of medieval 
England is important because of the rela- 
tively slow increase in population at the time 
and because it offers an opportunity to in- 
vestigate one of the greatest plague periods 
of history. Subject to proper corrections the 
English conditions are probably much like 
those of other countries at the same time. 
Secondly, England is a good place to begin 
the study because of its magnificent collec- 
tions of records of the past. 

The author studied original sources in 
England during 1938 and 1939. The four 
collections of data which he found to be of 
greatest value were the Domesday Book, a 
survey of English landholders in 1086; the 
extents, later surveys of landholders of vari- 
ous areas; the inquisitions post mortem, 
documents often giving information about 
deaths, ages, and heirs; and the poll tax re- 
turns of 1377, including the population of 
fourteen years of age and above. 

After a chapter dealing with the reliabil- 





74 JOURNAL OF GERONTOLOGY 


ity of certain classes of evidence the author 
devotes a chapter to each of the four great 
collections which includes a critical exami- 
nation and presentation of the important 
data found. Of especial interest to readers 
of the JouRNAL oF GERONTOLOGY are the 
next three chapters which deal with factors 
of birth, length and expectation of life, and 
factors of mortality. The final three chap- 
ters deal with general trends of population 
and the demographic features of boroughs, 
villages, and the Celtic areas. 

In attempting to calculate length of life in 
medieval England the unreliability of infor- 
mation concerning infant mortality pre- 
cluded any estimates of the average lifetime 
of persons living in this period. However, 
relatively good information was found for 
older ages so that it was possible to prepare 
tables showing the average length of life 
lived after specified ages. 


One of the most important contributions 
of this book consists of a series of eight 
generation life tables of males born in speci- 
fied periods covering those born befor 
1276 to those born during the years 1426 
to 1450. It is interesting to note that the 
expectation of life of males over thirty years 
of age remained much the same throughout 
the period. Apparently those who had lived 
for three decades had survived the major 
hazards of life whether in plague periods o 
not. A possible effect of the selective char- 
acter of the plague is the fact that the group 
born in the last period, 1426 to 1450, lived 
markedly longer from age thirty to death 
than did earlier generations. It must be re. 
membered that the sources for these calcu. 
lations include primarily land owners and 
do not give weight to conditions among 
tenants and town laborers. 

H. P. BRINTON 


OCCUPATIONAL MARKS 


OCCUPATIONAL MARKS AND OTHER 
PHYSICAL SIGNS, Francesco Ronchese, 
Grune and Stratton, New York, 1948, 181 
pages, $5.50. 


The usefulness of careful and detailed ob- 
servation is strikingly illustrated by the ma- 
terial offered in this book. Details of skin 
texture, small calluses, scars, nail alterations, 
etc., have been carefully cataloged by the 


author in terms of the occupational situ- 
ations in which they frequently occur. The 
photographic reproductions are especially 
clear and well executed. The usefulness oi 
such observations in the identification o! 
bodies is emphasized. The photographs of- 
fer mute evidence of the cumulative effects 
of long continued or often repeated trauma 
on various parts of the body. 
N. W. SHOCK 


PSYCHOLOGICAL TRENDS IN LATER MATURITY 


AN INTRODUCTION TO CLINICAL 
PSYCHOLOGY, edited by L. A. Penning- 
ton and Irwin A. Berg, The Ronald Press 
Company, New York, 1948, 595 pages, 
$5.00. 


In this book specialists from different 
fields of clinical psychology describe in ele- 
mentary terms just what clinical psycholo- 
gists do. Areas covered include behavior 
problems in children, mental defectives, the 


physically handicapped, speech difficulties, 
psychosexual behavior, anti-social personal-§ 


ities, the psychoses and psychoneuroses, psy- 
chotherapeutic techniques, and psychometric 
methods. Individual chapters reflect the 
point of view of the various authors both in 
style of presentation and content. 


Chapter II (What is Normal Behavior, by¥ 
O. H. Mowrer) and Chapter XI (Psycho-§ 


logical Trends and Problems in Later Ma- 
turity, by Raymond G. Kuhlen) will be of 
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special interest to gerontologists. To re- 
search workers who must face the problem 
of what constitutes “normal” aging, the 
round table discussion of Chapter V will be 
most useful. The limitations of the statis- 
tical concept of normal are presented in 
terms of psychology, education, sociology, 
and medicine. While the discussion of this 
chapter is oriented toward normal vs. ab- 
normal behavior, the concepts developed are 
equally applicable to other areas. The ne- 
cessity for defining measurements and popu- 
lation samples in deciding what is normal is 
effectively presented. The discussion leads 
to the conclusion that judgments of nor- 
mality must include evaluations of ideals 
as well as bare descriptions of fact and in- 
cludes the judgment of whether functions 
are in accord with the design or pattern of 
structure. 

In Chapter XI, Dr. Kuhlen summarizes 
both the social and individual problems of 
our culture arising from the increasing num- 
ber of elderly. The change in adjustive ca- 


pacities with age ranging from physical and 
mental to personality characteristics are 
presented. The nature and incidence of 
problems of adjustment peculiar to middle 
and later maturity as reported from ques- 
tionnaires are discussed. The chapter con- 
cludes with an analysis of the methods and 
techniques now available for improving the 
adjustment of the elderly to changing social 
conditions with particular emphasis on the 
need for further research. 

It is doubtful whether the beginning stu- 
dent in clinical psychology will obtain a 
true picture of the problems in the field from 
this chapter alone since little space is de- 
voted to the diagnosis and characteristics of 
the senile mental patient. Greater emphasis 
on the necessity for adequate evaluation of 
individual capacities both mental and physi- 
cal before prescribing programs of rehabili- 
tation in the elderly would have increased 
the value of this chapter. 


N. W. SHock 


BOOKS RECEIVED 


Books received since September 1, 1948, 
are acknowledged in the following list. Inso- 
far as space and time permit, some will be 
selected for review in a later issue, but it is 
unlikely that all will be reviewed. 


Birthdays Don’t Count, published by the New York 
State Joint Legislative Committee on Problems 
of the Aging, 1948, 326 pages, paper bound; copies 
may be obtained free of charge by writing to 
State Senator Thomas C. Desmond, Chairman, 
New York State Joint Legislative Committee on 
Problems of the Aging, 94 Broadway, Newburgh, 
New York (reviewed in this issue, page 72). 

British Encyclopaedia of Medical Practice, Medical 
Progress, 1948, Rt. Hon. Lord Horder, editor-in- 
chief, Butterworth & Co., Ltd., London, 1948, 
511 pages. Section on Aging and Senility, pages 
116-118. 

British Medieval Population, by Josiah Cox Russell, 
University of New Mexico Press, Albuquerque, 
1948, 389 pages, $6.00 (reviewed in this issue, 
page 73). 

Genetic-statistical and Psychiatric Investigations of 
a West Swedish Popuiation, by Torsten Sjogren, 


Acta psychiatrica et neurologica Supplementum 
52, Ejnar Munksgaard, Copenhagen, 1948, 102 
pages, paper bound, 15 Danish crowns. 

How to Live Longer, by Justus J. Schifferes, E. P. 
Dutton & Company, Inc., New York, 1949, 255 
pages, $3.00. 

Lecciones de Geriatria, Enfermedades de la Vejez, 
volume 3, by Beltran Baguena, Libreria de F. 
Garcia Mufioz, Valencia, 1948, 274 pages, paper 
bound, 65 pesetas (reviewed in this issue, page 73). 

Noncash Needs of Aged Persons Affecting Their 
Individual and Social Security, an annotated bibli- 
ography, by Florence A. Armstrong, Federal Se- 
curity Agency, Social Security Administration, 
Bureau of Research and Statistics, second edi- 
tion, March, 1948, Bureau Memorandum No. 68, 
203 pages, paper bound. 

Old Age Glossary, Rodale Press, Emmaus, Pennsyl- 
vania, 36 pages, paper bound, 75c. 

Suggested Standards for Homes for the Aged, sixth 
edition, prepared by the Conference Group on 
Welfare of the Aged and the Subcommittee to 
Revise Standards for Homes for the Aged, Wel- 
fare Council of New York City, 1948, 33 pages, 
pamphlet, 50c. (Current Comment this issue, 
page 55). 
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It is difficult to cover all journals and list all papers concerned with aging and the 
aged. Authors and publishers are requested to call attention to publications or send 
reprints.—Editor. 


AFFLECK, JAMES WHIGHAM — Administra- 
tion and Clinical Problems of Chronic 
Sickness and the Diseases of Later 
Life. Glasgow Medical Journal, 29: 
99-115, 1948. 


AcE—Age and Susceptibility to Convulsions. 
E. Gellhorn and H. M. Ballin. Pro- 
ceedings of the Society for Experimen- 
tal Biology and Medicine, 68: 540- 
543, 1948. 

You Inherit Old Age, Twin Study Re- 
veals. Anon. Science News Letter, 54: 
182, 1948. 

AGED, CARE oF—Care of the Aged. M. N. 
Hill. Spectator, 181: 400, 1948. 

Central Planning in the Field of Aged 
Care. Esther Beckenstein. Jewish So- 
cial Service Quarterly, 24: 451-453, 
1948. 

Senile Statistics. 
Nov. 29, 1948. 

Acinc—Senile Deterioration. J. H. Sheldon. 
British Medical Journal, 2: 103, July, 
1948. 

Some Remarks on Premature Aging in the 
Eskimos. M. Brown and R. G. Sin- 
clair. Revue Canadienne de Biologie, 
7: 178, 1948. 

ALcoHoLisM—Alcoholism in the Older Age 
Group. V. Seliger. Geriatrics, 3: 166— 
170, 1948. Abstracted in Bulletin of 
the U.S. Army Medical Department, 8: 
911-912, 1948. 

ALEXANDER, Max—The Old Age Home in 
the Total Community Plan. Jewish So- 
cial Service Quarterly, 24: 431-433, 
1948. Abstracted in Psychological Ab- 
stracts, 23: 621, 1948. 

AttHousE, H. L.—Geriatrics in Industry. 
Industrial Nursing, 7: 22-25, May, 

1948. 


Anon. Time, 52: 72, 





ALVAREZ, W. C.—Small, Commonly Unrec. | 
ognized Strokes. Postgraduate Medi- 
cine, 4: 96-101, Aug., 1948. 

AMERSBACH, JOSEPH C.—(See Walter, Elsie 
M.) 

ANESTHESIA — Anesthesia and Supportive 
Therapy for Operations on Elderly | 
Patients with Special Reference to Re- 
duction of Operative Risk. John §. 
Lundy. Geriatrics, 3: 361-363, 1948. 

Choice of Anesthetic in Elderly Patients. 
E. H. Rink. The Practitioner, 161: 
390-395, 1948. 

ANoNyMous—Billions in Pension Demands. 

U.S. News, 25: 28, Nov. 5, 1948. 

Cancer, Tuberculose et Longevité. Le 
Progrés Médical, 76: 453, 1948. 

Chances of Living Beyond Age 65. Sta- 
tistical Bulletin of the Metropolitan Life 
Insurance Co., 29: No. 10, 6—7, 1948. 

Comparison of Omnivorous and Vegeta- 
rian Diets. Nutrition Reviews, 6: 67- 
70, 1948. 

Diet and Arteriosclerosis. 
views, 6: 99-101, 1948. 

Elder-agers; Recreation in Philadelphia. 
Ladies Home Journal, 65: 23 +, Nov.,§ 
1948. 

Fats in Rat Nutrition. Nutrition Reviews, 
6: 80-83, 1948. 

Fecal Incontinence in the Aged. British 
Medical Journal: no. 4585, 925, 1948. 

Further Progress in Longevity Expected. § 
Statistical Bulletin of the Metropolitan 
Life Insurance Co., 29: no. 11, 5-8, 
1948. ) 

Health in Europe. Journal of the Royal | 
Institute of Public Health and Hygiene, 
11: 337-346, 1948. 

Influence of Age on Dental Caries Sus- 

ceptibility. Nutrition Reviews, 6: 325- 

327. 1948. 


Nutrition Re- 











Unrec- 
> Medi- | 


or, Elsie 


portive 
Elderly } 
» to Re- 
John §. 
1948. 

-atients. 
¥, 168 


=mands. 
8. 

ité. Le 
. 
5. Sta- 
tan Life 
1948. 
Vegeta- 
6: 67- 


ion Re- 


delphia. 
-, Nov., 


eviews, 


}, 1948. | 
pected. 
)politan 
1, 5-8, 


- Royal | 
'ygiene, 


INDEX TO CURRENT PERIODICAL LITERATURE 77 


Life Is Longer in Nebraska. Statistical 
Bulletin of the Metropolitan Life In- 
surance Co., 29: no. 9, 6-8, 1948. 

Mortality of Medical Specialists. Statis- 
tical Bulletin of the Metropolitan Life 
Insurance Co., 29: no. 9, 1-3, 1948. 

Older the Better. Newsweek, 32: 72, Sept. 
20, 1948. 

Older and Safer. 
Sept. 11, 1948. 

Protein Enrichment and Body Calcium in 
the Rat. Nutrition Reviews, 6: 167-— 
168, 1948. 

Public Health and the Diseases of Old 
Age. New England Journal of Medi- 
cine, 239: 487-488, 1948. 

Quirks in Giving Age. Science Digest, 24: 
39, Nov., 1948. 

Record Number of New Mothers. Statis- 
tical Bulletin of the Metropolitan Life 
Insurance Co., 29: no. 10, 1-3, 1948. 

Relation of Cell Calcium to Cancer. Nu- 
trition Reviews, 6: 47-48, 1948. 

Rising Demand for Pension Plans. U.S. 
News, 24: 45-46, April 23, 1948. 

Senile Statistics. Time, 52: 72, Nov. 29, 
1948. 

Social Medicine of Old Age (Review). 
Nature, 162: 466, 1948. 

Social Security in Czechoslovakia — the 
History of National Insurance up-to- 
date. National Insurance Gazette, 37: 
464-465, 1948. 
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